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PREP^ACE  TO  VOLUME  II. 


On  l>ehalf  of  his  fellow-collaborators  the  Editor  takes  this  occjision 
to  thank  the  surgeons  and  surgieiil  teachers  of  America  for  the  eonlial 
reception  so  quickly  extende<l  to  the  fii^st  volume  of  the  work,  and  to 
expr€»ss  the  hope  that  the  second  and  concluding  volume  may  be  simi- 
larly approved,  l>oth  from  the  didactic  and  practicjil  stiindj)oints. 

If  it  be  possible  to  judge  from  the  written  expressions  already  re- 
<^ive<l  from  the  most  prominent  teachers  of  Surgery,  the  work  seems 
likely  to  fulfil  one  of  its  chief  ])uriK>ses — namely,  the  presentation  of 
a  thoroughly  modern  text-book  reflecting  the  methods  of  teaching  de- 
veloj)ed  by  large  experience. 

Practitioners  of  surgery,  it  is  hoped,  will  find  it  equally  suited  to 
their  needs,  as  every  effort  has  been  made  to  aif'ord  all  necessary  guid- 
an(*e  in  the  principles  as  well  as  in  every  i)ractical  detail  of  surgical 
s<'ience  and  art. 

The  illustrations,  which  arc^  largely  original,  have  been  chosen  with 
(Titi<!al  care,  and  each  of  the  profuse  series  will  be  found  to  ehicidate 
imi>ortant  matters  and  to  supplement  the  text  most  valuably. 

It  Ls  no  small  task  to  gjither  a  comj)rehensive  and  authoritative 
exj)ression  of  modern  surgical  knowledge.  How  far  this  effort  has 
succeeded  it  remains  for  the  surgical  public  to  determine,  but  the 
Editor  c-an  at  least  say  that  he  submits  with  confiden<»e  these  volumes, 
emlxKlying  as  they  do  the  most  earnest  work  of  the  eminent  gentle- 
men whose  information  is  a  crtnlit  and  honor  to  the  j)osition  of  America 
in  the  surgical  world.  The  Editor  also  wishes  to  renew  here  his  ex- 
pressi<ms  of  obligation  to  the  gentlemen  who  have  so  kindly  assiste<l 
him,  as  mentioned  in  the  Preface  to  the  First  Volume. 

ro8Wp:ll  park. 

Buffalo,  October,  1896. 
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CHAPTER   I. 
INJURIES  AND  SURGICAL  DISEASES  OF  THE  HEAD. 

By  Roswell  Park,  M.  D. 


The  ScAiiP. 

BiTsipelas  and  cellulitis  of  the  sc»lp  are  the  result  of  the  same 
infections  and  conditions  as  when  met  witli  in  other  regions,  but  are 
peculiarly  prone  to  occur  here  because  of  the  liability  to  infection  from 
the  hair  with  the  material  concealed  in  and  upon  the  surface.  They 
lead  frequently  to  suppuration,  in  which  case  abscesses  form  that  may 
extend  inside  the  cranium,  as  into  the  frontal  or  other  sinuses.  These 
are  common  about  the  orbit  and  in  the  upper  eyelid,  and  unless  speedily 
incised  may  lead  to  gangrene.  Multiple  abscesses  are  also  common. 
Disturbances  of  sight  and  hearing  as  sequels  of  these  infections  are 
occasionally  met  with.  The  principal  danger  from  these  purulent  col- 
lections pertains  to  intracranial  infection  or  general  sepsis,  usually  of 
pysemic  type. 

OarbuncUs  are  frequent  upon  the  back  of  the  neck,  though  they  seldom  occur 
upon  the  scalp  proper.  Even  small  ones  are  rarely  met  here.  Nevertheless,  car- 
buncles have  Deen  known  to  extend  from  one  ear  around  to  the  other.  Occurring 
in  this  region,  the  infection  is  serious  and  prognosis  is  unfavorable.  Met  with 
here,  they  should  be  treated,  as  elsewhere,  by  free  incision,  with  extirpation  of  all 
infected  tissues.  Their  presence  should  always  excite  the  suspicion  of  diabetes, 
alcoholism,  or  pronouncea  uric-acid  diathesis ;  for  each  of  which,  when  recognized, 
appropriate  medication  should  be  adopted. 

Gangrene  of  the  scalp  may  result  either  from  infection  or  injury.  In  badly- 
nourished  children  it  may  follow  various  skin  eruptions.  That  type  known  as 
fangrenous  emphysema  may  also  be  met  with  here.  All  forms  of  gangrene  may 
e  followed  by  necrosis  of  the  underlying  skull,  especially  when  the  periosteum  is 
involved.    Threatening  gangrene  should  be  treated  by  early  excision  of  the  sus- 

f>icious  area,  or  at  least  by  incision  to  relieve  tension.     Actual  gangrene  should 
ead  to  prompt  extirpation  of  all  infected  tissues. 

The  various  ulcerations  of  the  scalp  which  may  result  from  wounds,  phlegmons, 
carbuncles,  etc.,  as  well  as  from  the  infectious  granulomata — i.  e,  syphilitic  and 
tubercular— or  those  of  cancerous  nature,  differ  only  from  other  ulcerations  else- 
where by  the  accident  or  limitation  of  their  location.  The  most  common  ulcera- 
tions of  non-traumatic  origin  are  due  to  breaking  down  of  neoplasms.  The  treat- 
ment for  each  of  these  does  not  require  special  mention  here,  having  been  already 
described  in  the  other  parts  of  this  work. 

Gki«eou8  Tiunors  of  the  Scalp. — The  most  common  of  these  is  ordi- 
nary emphysema,  which  may  result  from  injury  to  the  upper  air-passages 
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or  even  involving  the  lower.  Thus,  fractures  of  the  nasal  bones  or  of 
the  base  of  the  skull  may  permit  the  distention  of  the  subcutaneous 
cellular  tissue  by  forcible  inspiration  of  air.  Emphysema  of  the  scalp 
may  be  a  valuable  diagnostic  feature  in  certain  instances.  When  con- 
nected with  a  wound  it  would  best  be  enlarged  in  order  to  permit  tlie 
escape  of  contained  air.  Otherwise,  these  puify  swellings  usually  dis- 
appear si)ontaneously  by  absorption  of  air  into  the  veins.  In  cases  of 
malignant  or  gangrenous  emphysema,  early  and  numerous  incisions 
should  be  made,  after  which  antiseptic  solutions,  etc.  should  he  gener- 
ously resorted  to. 

Pneiimatocele. — A  pneumatcK^ele  is  a  chronic  gaseous  tumor,  being 
a  cavity  distended  with  air  which  has  esc^iped  from  the  cells  of  the 
underlying  bone,  bounded  on  the  outside  by  the  scalp,  beneath  by  the 
cranium.  They  are  met  with  about  the  mastoid  or  tlic  frontal  region. 
Not  more  than  two  dozen  cases  in  all  are  on  record.  In  consistency 
these  tumors  are  elastic,  while  the  esca|)e  of  air  u])on  pressure  is  somc»- 
times  to  be  heard  upon  auscultation.  Their  explanation  is  almost 
always  a  defect  of  the  inner  wall  of  the  mastoid  cells,  through  w^hich  air 
may  be  forced  from  the  })harynx  through  the  middle  ear  by  violent  effort. 
Bony  defects  which  might  jiermit  this  condition  are  met  with  in  a  small 
percentage  of  craniums. 

The  best  results  in  the  way  of  treatment  have  been  achieved  by 
puncture,  with  the  injection  of  weak  iodine  solution. 

Syphilis  of  the  Scalp. — The  scalj>  may  be  the  site  of  syphilitic 
eruptions,  ulcerations,  or  necroses.  These  differ  in  no  respect  from 
similar  lesions  elsewhere.  In  syphilitic  disease  of  the  bones  there  is 
greater  ease  of  infection  and  breaking-down  of  the  overlying  skin 
because  of  their  proximity,  (t umma  of  the  soft  parts  or  of  bone,  and 
caries  of  the  latter,  will  nearly  always  lead  to  snjK»rficial  ulceration, 
which  shall  call  for  a  conihination  of  lo«il  surgical  and  general  medical 
treatment. 

Tuberculosis  of  the  Scalp. — This  siune  may  be  said  of  tubercular 
lesions,  which  when  snj)erfieial  will,  for  the  most  i)art,  assume  the  lupoid 
ty|XJ,  or  when  deep  will  be  inseparable  from  other  manifestations  of 
tuberculosis  of  the  flat  bones. 

Tumors  of  the  Scalp. — These  may  be  dividcMl  into  the  congenital 
and  the  acquired,  as  well  as  into  the  benign  and  malignant. 

Of  the  congenital  tumors,  the  dermoids  arc  of  most  interest.  In  order  to  fully 
understand  dermoids  of  the  cranium  we  must  remem})er  that  voriginally  the  dura 
and  the  skin  were  in  contact,  and  that  the  cranial  bones  develop  as  an  after-thought. 
This  will  explain  the  occurrence  of  dermoids  either  beneath  or  outside  of  the 
bone  or  their  simultaneous  appearance  and  possible  connection.  Many  of  the 
80-called  atheromatous  cysts  or  wens  are  really  of  dermoid  origin.  Those  which 
are  extracranial  need  only  antiseptic  incision  or  excision.  It  will  often  be  enough 
to  split  such  a  cyst  with  a  bistoury,  after  which  each  half  of  the  sac  can  probably 
be  easily  detached  from  the  bed  in  which  it  has  lain.  Should  intracranial  con- 
nection be  discovered,  the  bone-chisel  and  sharp  spoon  will  be  necessarily  called 
into  employment.  Some  of  these  dermoids  perforate  into  the  orbit,  and  may  have 
to  be  followe<l  into  that  location. 

All  of  the  dermoids  and  cysfs  of  the  skull  may  require  to  be  differentiated  from 
meningoceles  and  prolapsus  cerebri :  in   fact,  one  should  always  distrust  a  con- 

fenitaf  tumor  about  these  regions,  but  particularly  those  near  the  middle  line, 
'he  external  tumors  never  alter  in  size  during  sleep,  and  can  rarely,  if  ever,  be 
pressed  back  within  the  cavity  of  the  skull ;  which  cannot  be  said  of  either  of  the 
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other  conditions  just  mentioned.    In  case  of  doubt  the  exploring  needle  may  be 
used. 

Chmu  culaneum  is  seen  more  often  upon  the  scalp  than  elsewhere,  its  explana- 
tion being  afforded  in  the  chapter  on  Tumors  in  Volume  I.  It  calls  for  complete 
excision,  which,  if  thorough,  will  be  sufficient. 

Of  tlie  other  tumors,  benign  or  malignant,  most  varietie8  may  be 
met  with  in  this  region.  Subcutaneous  collections  of  fat  are  not  so 
common,  nor  are  fibromaia.  Various  bony  growths  may  be  met  with, 
while  in  certain  cases  the  signs  of  brain-pressure  are  to  be  explained 
only  by  their  extension  Avithin  the  cranium. 

Malignant  tumors  are  common  about  the  scalp  and  the  cranium ;  they 
assume,  however,  no  conventional  appearance,  and  may  be  met  with  in 
any  shajje  or  form,  those  of  the  scalp  alone  occurring  either  as  carcinoma 
or  epithelioma  from  its  epithelial  elements,  or  as  sarcoma  from  its  meso- 
blastic  elements.  Tumors  primary  in  the  j)eriosteum  or  bone  must  neces- 
sarily be  of  sarcomatous  nature,  while  those  of  the  tyj)e  which  perforate 
to  the  surface  may  be  either  sarcoma  or  possibly  endothelioma.  With 
regard  to  the  general  character  of  these  growths  enough  has  been  already 
said  in  Volume  I.  Concerning  their  extirpation  (for  there  is  no  other 
treatment  than  this),  operations  of  varying  degrees  of  severity  may  be 
called  for. 

The  superficial  epithelioma  should  be,  if  possible,  attacked  before  it  has  become 
adherent,  in  which  case  everything  should  be  removed  down  to  the  underlying 
periosteum,  after  which  a  plastic  operation  will  permit  the  repair  of  the  defect,  so 
that  primary  union  of  the  whole  surface  may  be  secured.  Any  malignant  growth 
which  is  adherent  to  the  underlying  cranial  bone  calls  not  only  for  removal  of  its 
own  substance,  but  for  that  of  the  bone  to  which  it  is  attached.  To  fail  in  this  is 
to  invite  recurrence.  This  may  necessitate  more  or  less  extensive  osteoplastic 
resections  of  the  bone,  but  the  condition  permits  of  no  middle  course.  Very 
extensive  resections  of  bone  have  been  made  with  success,  and  need  not  be 
abfltained  from  unless  there  be  good  reason  to  fear  involvement  of  the  dura  or 
cortex.  In  tliis  case  the  advantages  and  dangers  must  be  carefully  weighed  before 
proceeding  to  operation.  During  operations  on  the  bone  great  care  should  be 
taken,  especially  in  certain  regions,  to  avoid  injury  to  the  intracranial  sinuses, 
although  we  have  learned  that  these  may  be  ligated  and  intervening  portions 
removed — almost  with  impunity  when  necessary.  But  the  wounding  of  tne  sinus 
by  the  point  of  an  instrument  or  spicule  of  bone  may  lead  to  a  most  hazardous 
and  annoying  complication,  and  is  to  be  prevented  when  possible.  A  small  wound 
in  a  sinus  may  be  plugged  with  gauze,  which  may  remain  for  two  or  three  days. 
There  In  always  a  possibility  of  air-embolism  (see  Chapter  II.  Vol.  I.)  when  the 
sinuses  are  opened,  since  their  walls  do  not  easily  collapse.  Hemorrhage  from  the 
soft  parts  may  be  almost  entirely  controlled  by  the  use  of  an  elastic  tourniquet 
stretched  around  the  skull.  Oozing  veins  in  the  diplo'e  or  in  the  bone  may  often 
be  secured  by  pressing  the  tables  of  the  skull  together  with  bone-forceps,  while  at 
other  times  an  antiseptic  wax  can  be  forced  into  the  interstices  of  the  bone  and 
hemorrhage  thus  be  checked.  In  certain  cases  where  it  seems  impracticable  to 
slide  flaps  and  cover  defects,  the  desired  end  may  be  obtained  by  skin-grafts  after 
Thiersch's  method. 

Diseases  of  the  Blood-vessels. 

Aneurisms  and  vascular  tumors,  es|>ecially  the  latter,  are  met  with 
about  the  scalp.  The  form  of  aneurism  most  common  is  the  so-<»4illed 
cirsoid,  already  described  in  Chapter  XXXII.  Vol.  I.  Single  aneur- 
isras  are,  however,  occasionally  seen.  These  are,  when  upon  the  surface, 
always  accessible,  and  are  best  completely  extirj)ated.  Cirsoid  aneur- 
ismBy  when  not  too  large,  may  be  radically  attacked,  or,  if  excessive  in 
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size,  may  justify  ligation  of  both  external  (or  even  both  common)  caro- 
tids. The  ordinary  venous  tumors,  no-called  nievi,  etc.,  may  either  lie 
excised  or  treate*!  by  electrolysis.  A rtcrio- venous  aneurianiH,  either 
external  or  connecting  with  the  orbit  or  with  an  internal  tuniis,  have 
been  seen  and  dcM^ribod,  but  are  bo  rare  as  not  to  warrant  further  men- 
tion here.  Varicose  conditions  of  the  external  veins  are  also  octusion- 
ally  seen.  ThoKC  may  be  due  to  mere  weakness  of  venons  walls,  or  may 
be  the  result  of  disease  of  the  same  or  of  obstruction  to  return  circu- 
lation. 

A  rare  and  specialized  form  nf  blood-tumor,  met  with  oalj  on  or  within  thi? 
cranium,  is  the  so-called  hemini  dilatation  of  tlie  superior  longitudinal  sinus.  It 
may  present  through  openings  in  the  bone ;  sometimes  pressure  upon  it  will  cause 
rertigo  and  perhaps  gTe»t«r  prominence  of  adjoining  veins,  eren  of  the  jugulars. 

NON-INFI.&HUATOBT   DiSBABEB    AND   OONOBNITAL   OONDITIONB   OF 

THB  Skull. 
Incomplete  formation  of  bone  (aplataa  cranil)  is  occasionally  met 
with.  The  bone  is  a  secondary  fommtion  in  the  skull,  the  dura  and  skin 
being  originally  in  contact ;  consc({UcntIy,  this  condition  can  be  easily 
explained  as  a  failure  to  develop  bone  where  it  is  normally  met  with. 
These  defects  are  most  common  in  the  fnmtal  and  temporal  regions. 
The  bone  may  fail  also  to  develop  to  ordinary'  thickness,  and  may  be 


found  as  thin  as  imi>er  or  ossifying  only  in  certain  din-ctions.  Snper- 
nnmerarr-  Imncs  may  also  develop,  apjKin-ntly  to  take  the  place  of  those 
previously  lacking.  Ajtltiitla  may  also  l«'  a  inillatfrai  dett-et  and  con- 
tribute towanl  the  fortnation  of  mttningiKt'le.  Atrophtf  or  miontoti" — 
i.  f.  complete  disa))|M-aRina'  of  oninial  b<nu'S — is  uecasionully  observed. 
It  may  be  an  interstitial  or  iin  e<r<:i-ntric  pn>ce;4s,  and  may  hap{X>n  at  any 


DISEASES  AND  CONGENITA  I.  CONDITIONS  OF  TBE  SKULL.     21 

point  or  at  aeveral  spote.  Up  to  a  certain  extent  it  is  the  rule  in  the 
skiitU  of  the  aged,  where  the  bonea  become  reduced  to  tlie  thinneas  of 
paper  or  may  in  certain  places  completely  disappear.     SeniU  atrophy,  in 


otiier  words,  iu  u  normal  process,  and  is  to  be  expected  afler  tlie  sixtieth 
yiar  of  life,  its  possibility  being  not  forgotten  when  operations  are  under- 
taken  upon  the  skulls  of  those  advanced  in  years.     Eccentric  atrophy 


'^f!^^^- 


\l  sliull  {Mudd). 


may  also  occur  from  pressure  of  soft  or  hard  tumors,  among  them  the 
so-called  Pacchionian  bodies.  It  is  stated  also  that  increasing  hydro- 
cephalus may  produce  an  internal  and  eccentric  anostosis. 


!  INJURIES  AND  SURGICAL  DISEASES  OF  THE  HEAD. 

Craniotabee  or  Cranial  Bickete. — It  is  juirtictilarly  in  the  skuil 


that  the  manifestatioiis  nf  ricketn  are  most  common,  the  bone  becomiui^ 
unduly  thick  and  the  generul  shiipe  being  clianged.     Usually  there  is 


!lyi>hllltlc  oHCB  nf  oninliim  (Brunn). 

flattened  vertex  with  di'lay«><l  (issitifutidii,  with  an  abnomially  firai  union 
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along  the  suture  lines.  In  spite  of  these  changes,  the  bone  often  becomes 
affected  by  pressure  to  such  an  extent  that  a  rachitic  or  hydrocephalic 
child,  confined  in  be<l  and  moving  little  or  not  at  all,  vf\\\  develop  a  skull 
showing  the  effect  of  such  pressure.  Many  rachitic  skulls  show  areas 
of  atrophic  thinning,  disjjersed  irregularly,  while  the  inner  surface  may 
show  the  markings  of  the  convolutions  impressed  upon  it  by  the  softness 
of  the  bone. 

Leontiasis. — This  lias  been  alrciidy  alluded  to  in  Chapter  XXXV. 
Vol.  I.  It  refers  to  an  abnormal  thickening  confined  entirely  to  the 
skull  and  the  fiicial  bones.  The  trouble  begins  usually  in  the  latter,  but 
later  involves  the  former.  By  the  distortion  of  nature's  purpose  a  most 
peculiar  appearance  is  given  to  the  face  and  head. 

The  PATHOLOGY  of  the  disease  is  absolutely  unknown  :  the  influence, 
once  operative,  continues  to  act  until  the  bone  becomes  enormously  thick- 
ened, and  patients  die  either  of  brain-pressure  or  of  inanition,  the  latter 
caused  by  encroachment  upon  the  natural  cavities  of  the  face  and  cra- 
nium to  such  an  extent  that  swallowing  becomes  impossible.  The  con- 
dition is  absolutely  hopeless. 

Surgical  Affections  of  the  Cranial  Bones. 

The  acute  affections  of  bones  have  been  alrt*ady  dealt  with  at  con- 
siderable length  in  Chapter  XXXV.  Vol.  I.,  and  but  little  needs  to 
be  said  here  in  addition  to  statements  therein  contained.  Acute  peri-- 
odditis  is,  for  the  most  part,  due  either  to  syphilis  or  to  an  infection  follow- 
ing injury.  In  the  latter  case  it  proceeds  from  the  margin  of  the  wound, 
and  may  spread  to  a  considerable  distance.  It  is  in  some  instances 
sec^ondary  to  deeper  infection  extending  from  the  middle  ear,  and  then 
is  found  j)osteriorly  to  the  ear  and  externally  to  the  mastoid  cells.  Con- 
jnital  openings  or  defects  of  the  sutures  about  the  mastoid  seem  to 
ive  much  to  do  with  the  travelling  of  infectious  lesions  in  these 
localities. 

Acute  osteomyelitis  is  due  to  essentially  the  same  causes  as  those  just 
discussed.  In  this  case  it  is  especially  in  the  dij)loe  that  the  principal 
ravages  are  met  with.  Unless  very  ])romptly  recognized  and  relieved 
by  surgical  measures,  this  is  exceedingly  likely  to  lead  to  sepsis  of  the 
pyjemic  type  and  at  a  relatively  early  period,  the  venous  arrangement 
of  the  diploe  favoring  such  ty[)e  of  dise^isc*. 

Chronic  periostitis  J  or  pericranitii*,  assumes  rather  the  ossifying  type,  and  leads 
to  a  formation  of  new  bone — at  least  when  not  of  tubercular  character.  The 
chronic  tubercular  lesions,  however,  are  practically  all  connected  with  the  ravages 
of  the  granulation-tissue  which  always  marks  the  presence  of  tubercular  disease 
in  bone,  so  that  these  affections  assume  the  clinical  form  of  caries  of  the  skull. 
Cold  abflcesses  are  frequent  in  connection  therewith.  The  tendency  of  the  disease 
is  nearly  always  to  spread,  and  it  should  be  checked  as  early  as  recognized.  In 
other  words,  the  bone-chisel  and  the  sharp  spoon  are  in  these  cases  nearly  always 
called  into  play,  the  consequence  being  that  the  dura  is  often  exposed  before  the 
lesion  is  eradicated.  This  need  occasion  no  alarm,  but  should  give  rise  rather  to 
a  feeling  of  satisfaction  at  the  thoroughness  with  which  the  surgical  attack  has 
been  carried  out. 

Necrosis  of  the  skull  is  ordinarily  the  result,  din^ctly  or  indirectly,  of 
injury,  in  which  cases  it  is  usually  of  the  acute  form,  a  fragment  which 
has  been  too  much  separated  from  its  surroundings  to  live,  giving  evi- 
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dence  of  early  and  easily  rcwjfrnizable  death.  This  necrotiis  is,  for  the 
mt»t  juirt,  confinetl  to  the  external  tiil)le.  Necrosis  of  slow  origin  is 
due  either  to  tiil>erciiIosiM  or  syphili:*,  jiorhapi^  more  often  to  the  lattor. 
Under  a  cold  iibseciw  of  the  wnip  or  hi ib|)eri osteal  ahscess  will  often  Ix' 
found  at  least  a  small  area  of  de-ad  external  tabh^  which  needs  complete 
removal,  Xecrosis  has  also  iK-en  obi^rve<l  to  follow  severe  burns  of  the 
scalp. 

Injories  to  the  Head  Pbeviods  to  and  Dubino  Birth. 

Jii  utrrii  the  head  is  surrounded  by  amniotic  fluid  and  is  well  e^iianled 
against  injnr\'.  Nevertheless,  as  the  result  of  j>eiietniting  woands  or  of 
falls  on  tlie  ]iart  <if  the  mother  sueh  injuries  do  oet^sionally  occur. 
Most  of  the  i-ases  of  skull  fracturt^  n'lxtrtwl  as  (H^'urrinp  bcftm  birth 
have  really  (xfurred  during  delivery,  Mii/fijilf  fnivturtu  of  tbc  skull 
of  either  eharaeter  have  Iweu  <ibserv<d. 

Dnrinjr  tlie  ihik-css  iif  jKirtuntion  there  nearly  always  apjiears  a 
tumor  of  the  scidii  in  the  new-born,  «>ninioiiIy  s|Hikeii  of  as  the  cajnU 
MUfcednncnn,  at  tlie  jMiint  wlieix'  pn-ssni-e  ujKm  the  head  has  Ixvn  lea.st. 
It  usually  disiip|H'ars  i|uiekly  after  birth.     It  is  due  to  a  eollcclion  of 


Fic  r.. 


Frarturuiir  rifilit  (ni 


blood,  partly  an  extnivassitiou,  as  the  result  of  eoin|>n'ssion  or  injury. 
It  is  eomiioswl  also  of  (eilemalons  soft  tissues  of  the  surfaee.  If  incise*!, 
Idooil -.stained  serum  is  jmiin'd  out.  When  this  fliiis  to  nipidly  resorb 
dnriuK  the  first  days  of  tlie  infant's  existeiuv.  and  esjx'eially  if  it  H'uetuate, 
it  may  Iw  incised  under  antisejitie  ])i-eea  lit  ions  and  liliHHl-chit  Iw  turned 
out  or  the  necessary  indii-ation  met  in  a  jmlicioiis  way.  In  rare  cases  it 
snppiinitos,  by  which  is  pnMliieed  an  acute  abst'ess  which  naturally  calls 
fur  prompt  evacuation. 

A  colle<'tion  of  fluid  IiIimkI  Iwtweeu  the  [ieriii,itenm  and  the  Iwrne  is 
known  as  the  cephalheematoma  neonatorum,  sneli  a  lesion  o(H<urring 
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on  an  average  once  in  two  hundred  cases.  It  is  met  with  most  often 
over  the  fissures,  and  appears,  at  least  in  some  cases,  to  be  produced  by 
the  sli<ling  of  the  bones.  This  collection  also  usually  promptly  disap- 
y>ears.  In  case  of  failure  it  may  be  aspirated  or,  if  necessary,  incised. 
Before  resorting  to  any  operative  pnK^eclure  it  would  be  well  to  make  a 
<»areful  distinction  between  a  possible  meningocele  or  encephalocele  as  a 
congcinital  defect  and  cephalhaematoma  as  an  accident  of  delivery. 

In  the  fojtal  head  the  cranial  bones  are  easily  displaced,  and  during  delivery 
the  size  and  shape  of  the  head  are  materially  altered,  as  must  necessarily  be  the 
case  in  view  of  the  tremendous  pressure  to  which  it  is  subjected  in  passing  through 
the  pelvis.  It  has  been  claimed  that  the  dolichocephalic  form  of  certain  skulls  is 
due  to  pressure  exerted  in  the  necessary  direction  during  face  presentation.  Pre- 
mature alterations  due  to  pressure  may  occasionally  be  met  with,  and  may  possi- 
bly give  rise  later  to  evidence  of  brain-pressure  in  the  shape  of  epileptiform  con- 
vulsions, etc. 

A  depression  In  the  skull  of  a  new-born  child  which  does  not  quickly 
right  itself  or  yield  to  exj)anding  influences  from  within  should  not  be 
long  allowed  to  go  uncorrected,  since  disastrous  lesions,  for  the  most 
part  of  })aralytic  tyi>e,  may  result  therefrom.  In  these  days  of  aseptic 
surgery  there  is  no  rciison  why  such  operation  as  may  be  necessary  to 
elevate  a  fragment  or  an  entire  bone  should  not  Ik»  j)erformed  with  full 
pHM^aution. 

Important  Points  in  the  Surgical  Anatomy  op  the  Skull, 

It  must  be  remembered,  first  of  all,  that  the  young  and  the  aged  have  no  dis- 
tinction of  tables  of  the  skull,  but  that  the  diploe  which  separates  the  two  tables 
is  an  aflair  of  middle  age,  develops  slowly,  ana  disappears  after  the  same  fashion — 
sometimes  to  such  an  ext<?nt  as  to  leave  the  skull  oi  almost  paper-like  thinness.  In 
all  operations,  then,  upon  the  young  and  the  old,  one  must  proceed  with  extreme 
caution,  as  expecting  to  find  the  skull  quite  thin.  The  lower  limit  of  the  squa- 
mous bone  proper  is  the  so-called  masto-squamosal  suture,  and  operations  confined 
to  the  squamous  plate  alone  are  safe  from  injuring  the  sigmoid  sinus  on  its  inner 
side.  Tne  ridge  at  the  posterior  root  of  the  zygoma  indicates  by  its  lower  border 
the  level  of  the  mastmd  antrum.  A  few  lines  above  this,  is  the  level  of  the  base 
of  the  brain.  The  mtistokl  is  present  at  birth  and  appears  externally  by  the  second 
year.  Its  antrum  is  present  also  at  birth,  though  its  air-cells  do  not  develop  until 
after  puberty,  their  location  being  previously  occupied  by  cancellous  tissue.  Most 
of  these  cells  open  into  the  antrum,  a  few  directly  into  the  tympanum.  They  are 
not  always  separated  from  the  sigmoid  sinus  by  bone.  The  partition  between 
them  is  perforated  by  minute  veins,  forming  an  easy  communication  between  the 
sinus  and  the  antrum.  Air  escaping  from  the  mastoid  cells  into  the  overlying 
tissue  may  cause  emphysema  from  a  basal  fracture.  In  all  operations  upon  the 
mastoid  antrum  one  should  keep  to  it><  outer  side,  and  the  higher  and  the  more 
closely  to  the  posterior  zygomatic  ridge  he  makes  the  first  opening,  the  more  sure 
is  he  to  escape  injuring  the  facial  nerve.  The  r/roove  far  the  ^ifjmoid  siniM  extends 
to  the  jugular  foramen  from  a  point  on  the  outside  corresponding  to  the  asterion. 
The  lateral  finns  may  be  indicate<l  externally  by  a  line  from  the  superior  border 
of  the  mastoid  to  the  inion — /.  e,  from  the  Jisterion  to  the  inion. 

The  frontal  sinuiffs  are  usually  separated  by  a  septum,  which  is  often  incom- 
plete or  wanting.  They  are  variable  in  size  and  outline,  and  do  not  develop  until 
after  the  seventh  year — in  some  cases  to  a  relatively  very  large  extent.  The 
in/undibulum^  by  which  they  empty  into  the  nasal  cavity,  is  often  so  small  that 
when  the  lining  membrane  is  involved  it  becomes  closed,  and  retention  with  its 
accompanying  symptoms — pain,  tenderness,  swelling,  etc. — may  ensue.  Ulceration 
and  erosion,  however,  may  cause  perforation  internally  to  the  supraorbital  plates, 
so  that  pus  may  penetrate  through  the  inner  half  of  the  orbit. 

Aside  from  its  direct  communication,  the  superior  longitudinal  sinus  connects 
with  the  basal  sinuses  through  the  middle  cerebral  and  the  Sylvian  veins,  while 
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communications  with  the  middle  meningeal  veins  are  quite  free.  Where  the  frontal 
and  diploStic  veins  enter  the  longitudinal  sinus  tliere  are  frequently  dilatations  in 
which  marasmic  thrombosis  often  originates.  This  sinus  is  also  connected  with 
the  veins  of  the  nasal  septum,  so  that  a  septic  phlebitis  may  be  directly  propagated 
from  the  nose.  So  much  of  the  lateral  sinus  as  is  contained  in  the  sigmoid  groove 
is  known  as  the  sigmoid  sinu*^  which  connects  directly  with  the  exterior  through 
the  mastoid  and  the  posterior  condyloid  veins.  In  sinus  thrombosis  this  mastoid 
vein  is  usually  likewise  affected.  One  or  more  condyloid  veins  accompany  the 
hypoglossal  nerve  through  the  anterior  condyloid  foramen,  and  may  also  serve  for 
the  propagation  of  infection  or  exit  of  pus. 

While  septic  particles  may  be  carried — usually  through  the  internal  juu^ular — 
from  any  part  of  the  lateral  or  sigmoid  sinuses,  they  may  also  be  carried  oy  way 
of  the  other  veins  above  mentioned  or  the  occipital  sinus ;  all  of  which  empty 
directly  into  the  subclavian  without  passing  through  the  internal  jugular.  These 
sinuses  are  all  rigid  tubes,  always  open,  while  the  veins  are  thin  and  flexible,  their 
calibre  constantly  varying  with  inspiration  and  expiration.  The  sinuses  contain 
no  valves,  and  these  are  very  rare  in  the  cerebral  veins. 

So  far  as  the  lymphatics  are  concerned,  there  is  free  and  easy  communication 
between  the  internal  and  external  plexuses  and  nodes.  Into  the  superficial  nodes, 
alon^  the  external  jugular,  outside  of  the  deep  fascia,  empty  all  the  external  lym- 
phatics of  the  head.  Intracranial  infection  snows  itself  in  swelling  of  the  deep 
cervicals  beneath  the  deep  fascia.  Lvmphatics  are  abundant  in  the  dura,  and 
pathogenic  organisms,  once  housed  witfiin  the  dura,  find  it  easily  open  to  invasion. 

The  potential  interval  between  the  dura  and  the  arachnoicl  is  termed  the  sub- 
dural space,  where  considerable  effusion  may  occur  without  marked  symptoms, 
owing  to  its  easy  diffusion,  while  blood  poured  out  here  may  travel  even  to  the 
lowest  parts  of  the  spine  and  cause  death  oy  pressure  upon  remote  points. 

The  arachnoid  bridges  over  the  convolutions  and  does  not  extend  into  the  sulci. 
It  is  not  vascular ;  at  certain  points  it  is  adherent  to  the  pia,  at  others  does  not 
touch  it.  The  subarachnoid  space  is  formed  in  the  latter  way,  and  within  it  most 
of  the  cerebro-spinal  fluid  is  coutjiined.  This  space  is  unevenly  distributed  over 
the  brain  surface,  most  prominent  beneath  the  posterior  two-thirds  of  the  brain, 
where  there  is  a  wide  interval  between  the  arachnoid  and  the  pia,  extending  for- 
ward over  the  medulla  and  pons  and  as  far  forward  as  the  optic  nerves.  This  space 
connects  with  the  ventricles  bv  the  foramen  of  Magendie,  as  well  as  with  the 
sheaths  of  the  cranial  nerves.  When  these  nerves  escape  from  the  brain  or  cord 
thev  are  covered  by  all  three  membranes,  the  layers  being  most  distinct  along  the 
optic  nerves.  Fluid  injected  into  the  subdural  space  may  pass  along  the  spinal 
nerves  as  far  as  the  limbs.  It  is  essential  to  realize  this  in  order  to  appreciate  how 
extensive  is  the  surface  exposed  in  leptomeningitis. 

Internal  hydrocei)halus  is  often  the  result  of  closure  of  the  foramen  of 
Magendie.  The  cerebro-spinal  fluid  is  rapidlv  reproduced  after  traumatic  escape. 
External  hydrocephalus,  or  accumulation  in  tlie  subarachnoid  space,  is  a  condition 
frequently  Sue  U}  tubercular  infection. 

The  pia  is  the  vascular  coat  of  the  brain,  supplied  with  an  extensive  network 
of  fine  nerve-fibres  derived  from  the  sympathetic  and  the  cranial  nerves,  having 
intimate  relations  with  the  brain,  to  sucn  an  extent  that  leptomeningitis  and 
encephalitis  are  almost  inseparable.  The  nerve-supply  to  the  cerebral  membranes 
explains  the  severe  pain  of  meningitis. 

Injuries  to  the  Soft  Parts  op  the  Cranium. 

In  direct  connection  with  what  has  just  been  stated  al)ove,  it  is  well 
to  emphasize  that  the  venous  communications  between  tlie  ext(»rior  and 
interior  of  the  cranium  are  numerous,  and  that  the  frequency  of  tlie.se 
anastomoses  ex])lains  the  ease  with  which  extracnmial  infections  are 
propagated  within  ;  in  other  words,  these  exj)lain  the  frequency  of  septic 
mischief  in  the  bniin  from  external  injuries. 

Penetrating  and  incised  wounds  are  frequent  about  the  head,  their 
prognosis  per  xf,  as  well  as  their  pn>p<»r  treatment,  varying  but  little 
from  that  of  such  wounds  in  other  jiarts,  so  long  iis  the  skull  proper 
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and  its  contents  escape  injury.  Hemorrhage  from  scalp  wounds  may  be 
free,  even  fatal.  The  most  dangerous  hemorrhages  occur  from  the  tem- 
poral vessels.  Penetrating  wounds  are  short,  and  the  periosteum  and 
underlying  bone  are  usually  also  injured.  Such  small  articles  as  blades 
of  peaknives,  particles  of  dirt,  etc.  will  often  be  found  when  the  parts 
are  carefully  inspected,  a  measure  never  to  be  neglected.  Contusions  of 
the  scalp  and  skull  are  spoken  of  as  subcutaneous,  subaponeurotic,  or 
subperiosteal,  and  are  most  frequent  in  the  frontal  and  lateral  regions. 
Ecchymoses  following  them  may  be  extensive  and  discoloration  may 
spread  over  a  large  area.  In  traumatic  hsematomata  resulting  from 
various  injuries  incision  should  be  early  resorted  to  should  blood-clot 
fail  to  resorb. 

Treatment. — In  all  head  injuries  the  injured  portion  at  least  of  the 
scalp  should  be  shaved,  by  which  cleanliness  is  promoted  and  examina- 
tion facilitated.  Wounds  should  be  treated  upon  the  general  prin- 
ciples enunciated  in  Volume  I.  Sutures  are  often  called  for,  though 
when  the  edges  of  a  scalp  wound  are  ragged  it  would  be  better  not  to 
suture  them  until  all  the  injured  tissue  has  been  cut  away  and  the  wound 
carefully  disinfected.  All  the  cephalhsematomata,  no  matter  how  exten- 
sive or  deep,  which  lie  outside  of  the  bone  are  at  all  times  amenable  to 
incision  when  other  treatment  fails.  Next  to  the  immediate  danger  from 
&ilure  to  control  hemorrhage,  the  greatest  risk  run  by  all  of  these  cases 
is  of  failure  to  take  proper  antiseptic  precautions  in  the  beginning ;  and 
of  all  these  injuries,  one  may  say  that  the  fate  of  a  patient  lies  in  large 
degree  in  the  hands  of  the  man  who  first  treats  him.  Untold  numbers 
of  deaths  have  been  the  more  or  less  remote  consequences  of  infection 
proceeding  from  wounds  improperly  treated  at  first. 

Injuries  to  the  Cranial  Bones. 

All  conceivable  degrees  of  injury  to  the  bones,  from  a  trifling  divis- 
ion of  the  periosteum  down  to  most  extensive  denudation  or  mangling 
of  the  external  table  or  the  entire  thickness  of  the  bones,  may  be  met 
with.  These  lesions  may  be  spread  over  a  large  area  or  may  be  the 
result  of  penetrating  wounds.  In  other  words,  we  may  have  linear, 
penetrating,  or  large  surface  wounds  with  such  injury  to  the  scalp  as 
perhaps  to  amount  to  a  total  loss  of  covering  for  the  same.  All  of  these, 
moreover,  may  be  complicated  by  fractures  of  the  bone  at  the  point  of 
injury,  with  or  without  brain  lesions,  or  by  other  and  more  remote  lesions. 

In  regard  to  most  of  these,  it  may  be  said  that  non-penetraiing  inju- 
ries, when  promptly  and  properly  attended  to,  have,  for  the  most  part, 
a  favorable  prognosis.  Every  penetrating  wound  of  the  cranium  is  a 
condition  justifying  grave  prognosis,  on  account  of  the  great  danger 
incurred  of  infection.  Other  features  of  these  wounds,  with  more  in 
r^ard  to  prognosis  and  treatment,  will  be  given  under  the  head  of 
Compound  Fractures  of  the  Skull,  etc.,  with  which  they  are  usually 
connected. 

It  is  necessary,  however,  to  say  in  this  place  that  penetrating  wounds 
of  the  cranium  are  often  received  in  a  way  which  does  not  permit 
actual  diagnosis,  as,  for  instance,  when  received  through  the  nose,  the 
orbit,  etc.     Every  wound  whose  history  and  appearance  indicate  that 
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penetration  may  have  occurred  shouUl  be,  however,  subjected  to  the  most 
rigid  scrutiny  and  care.  Points  of  fencing  foils,  umbrella  tips,  etc. 
Iiavc  been  forced  into  the  brain-cavity  through  the  orbit  and  elsewhere, 
in  a  way  which  left  little  external  evidence  of  the  severity  of  the  injun*. 

PBA0TUBE8  OP  THE  SkDLL. 
Following  the  anatomists,  and  tor  general  convenience,  theiie  are 
divideti  into  Itaotures  of  the  vertex,  of  the  lateral  region,  and  of  tlw- 
baae,  the  former  being  the  moyt  fretjueut,  riinee  the  vortex  is  the  most 
exposetl.  A  fracture  in  a  given  region  may  be  confined  to  that  localitj" 
or  may  nuliate  widely  or  extend  nearly  nround  the  cranium.  Of  all  the 
fractim'!*  of  the  bony  skeleton,  ihono  of  the  wknll  constitute  about  2  per 
cent.  Fractures  of  the  vertex  an-,  for  tlic  most  part,  due  to  actnal  vio- 
lence, the  force  being  often  cxiK-ndcd  at  the  jMiint  of  application  or  pro- 
ducing radiating  fractures,  lliosw  wlii(?h  an-  limitetl  to  the  neiglibor- 
hood  of  the  injury  are  s|)oken  of  as  tVn-rvt  fractures,  in  ilistinctioa  to 


which  we  have  iiidlnrt  or  rnrlialiiiff,oi'U'ii  pnHlucing  rcnmrkable  results. 
Fraeturt's  may  vary  betwwu  the  siui])lcst  crack  or  tissun-,  accompanied  by 
hut  trifling  b™in-.«ymptouis  mid  never  ni'i^ni/.tti,  to  the  nuist  extensive 
comminution  and  dcstrui'tiou  of  criiuial  bnncs  whi<-li  can  1h-  imagined. 

Piseuree  are  pnicticidly  cnu^ks  in  tin-  r-\n]\],  KJmilur  to  thor«  which 
may  be  seen  in  glass,  and  arc  imt  ncccssjirily  followed  by  the  slightest 
disjiUuvniont ;  nor  is  the  entire  thickness  of  the  bime  always  involved, 
tliough  iu  ihe  majority  of  cases  tk<'  interna!  table  sustsiins  more  or  less 
injurj'.  Fissuivs  are  often  s[H)keu  <>i'  as  Hhi'ih-  frnrlurt-i'.  They  may  Iw 
straight  or  irn-gular,  limitetl  to  oni'  bniic  or  involving  scvenil,  single  or 
multiple,  auil  when  r;i<liating  fnan  a  (-onniinn  ccutn-  arc  described  as 
Htelhite. 

Splintered  or  comminuted  fracturee  refer  to  the  formation  of 
numerous  Iwmy  fragments  which  are  often  more  or  less  lix)sene<l,  some- 
limes  (H>ni|iietclv  so,  oerasionally  dovetaihil  ti^'ther,  and  otten  driven 
in  or  depresset/.  Such  fractun-s  are  din-ct.  It  is  jHissible  to  have 
comminution  without  dcjm'ssion  ;  the  latter  makes  it  the  mon'  gmve 
(wiidition. 
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Fractures  with  absolute  loss  of  substance  may  be  made  by  gunshot 
injuries  or  by  any  extensive  splintering  by  a  penetrating  boay-  It  is 
possible  to  have  frofiure  of  one  tabit  withovt  that  of  the  other,  this  being 
most  oiien  true  of  (he  external  table.  In  isolated  fractures  of  the  inner 
table  there  is  often  dislodgement  of  small  fragments  which  may  injure 
the  dura  and  possibly  pn>uiice  later  epileptic  or  irritative  disturbance. 
When  the  external  table  is  chipped  off  the  diploe  is  exposed,  and  this 
with  its  wonderfully  fine  venous  communications  opens  up  a  wide  area 
to  infection  and  subsequent  pyfemia. 

Gunshot  ftaoturee  are  always  depressed  and  almost  invariably  com- 
minuted. The  bullet  of  the  modem  army  rifle  posaessea  s  great  initial 
velocity,  and  the  cranium  struc;k  by  it  will  probably  be  disrupted  into 
fragments,  with  instant  death.  The  majority  of  gunshot  fractures  of 
the  skull  seen  in  onhnary  civil  practice  are  due  to  revolver  or  pistol 
bullets  from  weapons  of  the  prevailing  type  of  to-day.  In 
.1  ^jJi  jjg      i>     .  ...  ■..  c       .■ 


s  there  will  usually  be  penetration,  periiaps  with  perforation  of 
the  skull,  and  the  formation  thus  of  one  or  of  two  compouaa  fractures,  the 


Fio.  8. 


ikull  lUelferlch). 

wound  of  entrance  being  always  comminuted  and  depressed,  while  frac- 
mcDts  of  bone  may  be  watterod  along  the  course  of  the  bullet,  which 
may  also  carry  in  infectious  materia)  from  without,  such  as  hair,  parti- 
clet)  of  hat,  etc. 

Whatever  may  be  the  wisdom  of  operating  in  other  cases  where 
there  is  room  for  doubt  as  to  the  proper  course,  there  never  is  uncer- 
tainty  as  to  the  proper  treatment  of  gunshot  wounds  of  tlie  skull,  which 
akoutd  be  invariahly  subjecled  to  operalluii. 

It  will  tlms  be  seen  that  fractures  of  the  skull  may  be  simple  or 
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compound,  or  campHcalful  with  otlier  injiirioH,  or  depremed,  without  any 
reference  to  whether  they  are  simple  fissurei^  or  more  extensive  injuries. 
Od  the  other  liand,  depressed  and  comminuted  fractures  may  occur  with- 
out being  compound  in  a  surgical  sense,  aud  with  each  one  of  these 
injuries  mere  niav  be  acoompanving  disturbance  of  the  brain  of  any 
degree  of  sevent\,  fn»m  the  mildest  concussion  or  shock  up  to  rapidly 
fatal  compression  An\  imaginable  complication  of  these  head  injuricH 
is  not  beyond  the  bounds  of  possibility 


If  ekullrUi'inrlcli). 


The  ewentittl  features  in  ex|>Uiiiiiiig  tbo  ; 
are  the  area  involved  und  tlie  violi-ntu  of  the  i 
ingly  elastic,  even  in  tlie  oldci't  iiidividutvls.  r 
tlic  natural  limits  of  elasticity  have  been  cxtri 
Children  pHrticulnrly  fuffrr  fmm  deproiwioii  with 


flimiiim  nf /racbara  of  the  vertex 
i>ni;t.  The  itkull  iii  often  nurpris- 
d  frneture»<  iircur  ordinarily  when 
!dcd  and  bune-i-ohesinn  overcome, 
fractiire,  which  formerly  n 


aK  Ciilling  fur  ojieration.    On  the 
lile  (iwe  Fragility  of  the  Bones, 
)  porous  and 


never  operated  upon,  but  wlii<-h  in  now  reimrdcd  a. 
other  hand,  certuin  skullti  are  abuormattg  JraijUr  (see  Vragiltt; 
Ciiaptcr  XXXV.  Vol.  I.),  uiid,  ainiin^  the  inwine.  may  bit  found  h 
yielain);  aa  to  be  pressiil  out  of  »1iii]m'  without  great  diHioulty.  In  injuricR  of 
slight  extent  It  is  eiiou^^h  that  the  skull  be  reKartlefl  as  coniposed  of  an  elan- 
tic  sul)8tance,  while  for  injuries  prudut.'od  by  pn-ater  violence  the  skull  is  to  be 
considered  rather  as  a  globe  or  arch  possessed  uf  \\\^\  rcsititance  and  elasticity, 
whose  shape  will  probably  ^icld  more  or  less  before  a  I'raeture  re.''ult*t.  Much  may 
be  leamca  from  such  experiments  rh  those  of  Fclizet,  who  filled  skulls  with  paraf- 
fin and  dropped  them  from  varying  height)),  and  then  dividcil  the  l>one,  to  note  in 
numerous  instances  that,  althoii^li  the  bone  hiid  not  been  fractured,  it  had  yielded 
at  the  point  of  impact  to  a  ilegrce  producing  a  marked  depression  in  the  paraffin 
beneath.  It  is,  then,  certain  from  observation,  as  wW  as  from  a  multitude  of 
experiments,  that  after  various  injuries,  especially  lo  the  tiii)  uf  the  head,  the 
shape  of  the  skull  is  momenlarily  altered  and  its  diameters  aflecled.    Many  frac- 
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Lure8,  then,  are  the  result,  as  it  were,  of  a  burst intj  force ^  which  may  be  shown  by 
:he  fact  that  hair  has  been  found  included  within  closed  fissures,  as  well  as  even 
:he  dura  itself.  Moreover,  particles  of  bullets  have  been  found  within  the  skull 
ivithout  any  visible  opening  through  which  they  could  have  entered,  showing  that 
:he  bone  has  yielded  under  impact  for  a  fraction  of  a  second.  It  must  also  be 
remembered  that  in  certain  injuries  to  the  head,  as  where  a  man  is  struck  to  the 
ground,  there  is  injury  at  two  points  presumably  nearly  opposite. 

Frsictiires  of  the  skull,  especially  of  the  vertex,  possess  surgical 
interest  mainly  as  they  are  accompanied  by  more  or  less  evidence  of 
bUraeraninf  complieaticms.  So  long  as  there  is  no  evidence  of  hemor- 
rhage or  laceration  within,  they  are  ordinarily  regarded  as  a  feature  of 
the  external  wound  with  which  they  are  usually  found,  and,  unless  there 
be  comminution,  depression,  or  some  other  good  I'eason  for  operating, 
are  covered  over  as  the  wound  is  closed,  and  are  left  to  the  natural  pro- 
cess of  repair  by  formation  of  minute  callus  or  by  the  ossification  of 
2:ranulation-tissue. 

It  is  absolutely  unfair  to  contrast  the  results  of  the  surgery-  of  to-day 
v^'ith  those  of  the  pre-antiseptic  era.  Rules  then  enforced  are  now 
entin^ly  abrogated,  and  the  methods  of  to-day  would  have  made  our 
surgical  ancestors  protest  most  loudly.  One  respect  in  which  we  violate 
precedent  is  in  our  disregard,  to-diiy,  of  the  periosteum  or  pericranium. 
This  is  sacrificed  without  hesitation  when  found  to  be  infected  or  torn 
cir  lacerated  beyond  capability  of  repair.  A  flap  of  scalp,  it  is  known, 
will  adhere  as  kindly  to  denuded  bone  as  to  periosteum,  and  we  have 
i»ven  learned  that  skin-grafts  c^in  be  applied  and  relied  upon  to  adhere 
to  this  same  bone — if  not  upon  the  first  day,  a  little  later  when  granu- 
latii>ns  have  apj)eared.  In  the  various  plastic  operations  necessitated 
iil>out  the  he>ad  we  may  also  transplant  flaps  upon  otherwise  uncovered 
Ivone  without  the  slightest  hesitation.  We  have,  furthermore,  learned 
to  treat  fractures  mainly  in  accordance  with  what  we  decide  as  to  intra- 
cranial complications,  or  tlirough  what  we  can  see  either  through  the 
wound,  if  present,  or  through  an  opening  intentionally  made  under  anti- 
septic precautions  for  purposes  of  exploration.  It  is  everywhere  con- 
ce<lc<I  to  be  better  policy  to  remove  fragments  of  bone  whose  vitality  is 
uncertain,  and  to  sacrifice  ruthlessly  any  tissue  injured  or  lacerated  to 
such  an  extent  that  sloughing  would  probably  follow,  or  so  exposed  as 
to  have  become  necessarily  infected. 

Diagnosis  of  Fractures  of  the  Vertex. — In  the  absence  of 
an  open  wound,  and  unless  incision  be  made,  this  must  often  be  con- 
jectural. In  the  presence  of  a  wound  diagnosis  is  usually  easy, 
enlargement  of  the  wound  to  any  reasonable  extent  being  perfectly 
legitimate  for  puq)oses  of  examination.  In  case  of  a  small  puncture 
with  suspicion  of  fracture  it  will  be  usually  better  to  enlarge  it  suf- 
ficiently to  jxirmit  the  introduction  at  least  of  the  finger  and  of  careful 
inspet^tion.  With  the  finger  and  the  eye  we  seek  to  detect  differences 
in  level,  depressions,  fissures,  etc.  Mistakes  often  arise  from  the  forma- 
tion of  an  exudate  or  a  clot,  by  which  a  mere  depression  of  the  soft 
parte  may  l>e  regarded  as  actual  depression  of  tlie  bone.  Error  occa- 
sionally arises  from  the  existence  of  previous  atrophy  of  the  bone  or  any 
congenital  defects  in  ossification  of  the  skull ;  also  in  the  skulls  of  syph- 
ilitic patients  where  disapjKianince  of  a  gumma  is  often  followed  by 
absorption  of  the  underlying  bone.     In  every  case  of  doubt  it  will  be 
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wise  to  make  exploratorj'  incisions,  of  course  under  rigid  aseptic  precau- 
tions. These  should  not  be  made,  Iiowever,  unless  the  attendant  i> 
ready — i.  e.  lias  the  labilities  immediately  at  hand — for  (larrying  out  any 
further  operative  pnxseduro  that  may  be  necessary,  a^  elevation  of  frag- 
ment!!, removal  of  foreign  bodieii,  etc.  Areas  of  bloody  infiltration  often 
have  abrupt  marginii  which  are  calculated  to  easily  deceive.  In  rhildren, 
more  especially,  wc  often  have  a  circumscribed  bloody  tumor  which  may 
contain  cerebn>-spiiial  fluid  rather  than  pure  blood.  In  some  of  these 
cases  after  exploration  there  will  be  found  material  resembling  brain- 
matter,  which,  however,  is  not  always  such,  although  real  brain-siibstanec 
may  escape,  such  escape  necessarilv 
implying  rupture  of  the  (tverlyiiig 
membmnc.s.  Should  it  l>c  noteil  thnt 
the  fluid  used  for  irrigating  and 
cleansing  such  a  wound  begins  to 
pulMite,  it  will  almost  always  mean 
connection  with  the  cranial  cavity, 
and,  fibvioufily,  fracture.  A  suture 
should  not  be  mistaken  for  a  tine 
of  fracture.  Tliis  mistake  is  more 
easy  when  Wormian  bones  are  prc^ 
ent.  One  should  not  forget  that 
bloo<l  may  be  wi[)e(t  away  from  a 
suture  line,  but  not  from  that  indi- 
cating fracture.  It  is  not  often  pos- 
.iil»le  to  diagnose  an  isolated  fracture 
of  tlie  inner  table.  It  happened, 
;ver,  otu-c  to  Stromoyer  to  notice 
tliat  so  siHin  Its  au  injured  patient 
a.<.sumc<l  the  hori/ontal  j>osition  he 
I)e}r:ui  to  vomit,  whicli  nausea  sub- 
sided when  he  was  iiliiecd  in  the  upriglit  jiositiun.  On  autopsy  it  was 
found  that  tlien-  liail  ixrui-ivd  a  dcpri's,>^'d  splintering  of  the  inner  table 
with  [Kirforation  ol'tlie  (hirsi:  less  irritation  wns  priMlnced  in  the  upright 
[M>sition  than  when  the  iiiitient  was  lying  down,  wliich  uccounte<l  ior  his 
vomiting  when  in  the  riorimmtal  posture.  When  a  comminution  has 
Ixfen  prixlueed  it  is  always  of  prognostic  v;ilue  to  lind  an  unbn>ken  dura, 
since  so  long  as  its  integrity  is  umlistnrlieil  the  iirognosis  is  better 
than  when  the  reverse  ohtitins.  Prolajw  of  bniin-snbsfaiiee  is  always  a 
most  serious  eomplinttion.  Eseajx'  of  een-bro-spiiiid  fluid  is  relatively 
rare. 

Theatmkst. — Tix-atmcnt  compris<'s  attention  to  tli<^  1ih-.i1  injury  and 
the  suitable  dealing  with  the  condition  of  the  brain  within  when  injured. 
Tlie  treivtraent  of  Kiniple  Jrnchiren  is,  for  the  most  luirt,  exjifctaiit.  In 
the  absence  of  indie^itiou  for  operation  it  should  lie  exceedingly  simple, 
and  should  consist  of  physiolf^icjil  n'st,  ascjitic  dn'ssings,  iic  ajiplications 
to  the  head,  the  administration  of  such  laxatives,  diuretics,  antacids,  etc. 
as  may  lie  nwe.'i-'an.'  to  favor  frcv  excretion  and  to  guard  against  auto- 
intoxication. Whenever  thcn^  is  reason  Ui  susjH^et  a  depression,  e.\plora- 
tory  incision  at  l«ist  shouhl  lie  made.  Afliin/  tli-/iri-Kiiii)ii,  whether  the 
fracture  he  eoin)>ound  or  not,  calb  a/iriii/H  for  opcrolhui,  the  ojiinions  of 
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■surgeons  of  past  generations  to  the  contrary  notwithstanding.  This 
course  is  justified  by  the  numerous  instances  in  whicli  later  consequences 
have  been  noted,  such  as  traumatic  epilepsy,  insanity,  etc. 

Compound  injuries  call  always  for  operation  of  some  character,  in- 
cluding the  removal  of  loosened  splinters,  the  elevation  of  depressed 
bone,  the  removal  of  all  foreign  matter,  the  checking  of  hemor- 
rhage, the  excision  of  bruised  and  lacerated  tissue,  and  the  proper 
closure  of  the  wound,  with  or  without  drainage  according  to  circum- 
stances. 

In  many  serious  and  lacerated  cases  it  is  inadvisable  to  close  the 
wound  with  the  view  of  attempting  primary  union.  It  is  much  better 
to  pack  it  with  gauze  and  temporarily  close  it  with  secondary  sutures. 
All  of  these  surgical  measures  snould  be  seconded  by  efforts  which  every 
judicious  surgeon  will  always  put  into  practice — namely,  physiological 
red  (quietude  of  the  head,  which  may  even  be  enforced  by  the  posterior 
plaster-of-Paris  splint  to  the  head  and  neck),  attention  to  the  prinuje  vias, 
the  avoidance  of  transi)ortation,  the  prevention  of  auto-intoxication,  etc. 
The  best  judgment  will  often  be  called  for  in  decision  as  to  the  amount 
of  bone  to  be  removed,  the  wisdom  of  opening  the  dura  when  not  lace- 
rated, of  examination  of  the  brain  with  the  exploring  needle,  the  matter 
of  drainage,  the  time  during  which  it  shall  remain,  etc.  With  reference 
to  all  these  matters  exact  rules  cannot  be  given,  but  every  case  must 
necessarily  be  decided  upon  its  own  merits.  When  drainage  is  made  in 
recent  cases  it  is  usually  sufficient  to  drain  the  scalp  wound.  Only  in 
cases  where  there  is  probability  of  meningeal  infection  does  it  pay  to 
deliberately  attempt  to  drain  the  dural  cavity.  This  is  perhaps  better 
done  with  gauze  than  with  drainage-tubes. 

Skull-fractures  where  the  injury  is  limited  to  a  small  area  are  now 
treated  according  to  a  bolder  method  than  was  in  vogue  a  number  of 
years  ago,  especially  in  cases  where  depression  is  recognized.  I  believe 
thoroughly  in  careful  and  judicious  operating  in  every  case  where  distinct 
depression  can  be  made  outy  as  well  as  in  every  ease  where  indications 
point  to  injury  of  jmrts  within  the  bone.  The  statistics  of  trephining 
in  the  pre-antiseptic  era  are  valueless  as  arguments  in  this  consideration. 
If  done  according  to  strict  aseptic  precautions  and  if  good  surgical  judg- 
ment be  used  in  every  respect,  the  operation  is  per  se  almost  devoid  of 
mortality,  and  should  not  be  regarded  as  a  last  resort,  but  rather  in  such 
cases  as  a  first  one.  I  have  myself  seen  so  many  instances  of  later 
untoward  consequences  resulting  from  delay,  which  corroborate  the  expe- 
rience of  others,  that  I  would  not  be  misunderstood  in  this  matter.  My 
advice  might  perhaps  be  summed  up  in  the  following  words :  Where 
there  are  no  brain-^ymptorns  and  no  skull-symptovis  in  fractures  of  tlie 
vertex  leave  tfte  case  alone ;  when  either  of  these  is  present,  especially  the 
former y  it  will  always  be  wise  to  operate. 

The  Question  of  how  far  interference,  or  how  much  of  exploration,  maybe  per- 
mitted when  the  brain  itself  is  injured  is  another  to  be  decided  only  upon  its  merits. 
So  far  as  gunshot  injuries  are  concerned  and  the  removal  of  missiles,  it  will  prob- 
ably be  the  safest  rule  to  follow  that  only  foreign  bodies  which  appear  on  or  near 
the  surface  or  which  can  be  easily  or  dennitely  located  call  for  removal.  So  far  as 
other  interference  with  the  brain  is  concerned,  it  must  be  decided  mainly  on  the 
brain-symptoms  and  upon  the  special  localizing  symptoms,  all  of  which  are  yet  to 
be  considered. 
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Fbactdbbs  of  the  Base  op  the  Skull. 
In  most  of  these  fractures  the  violence  ie  applied  at  some  more  or 
less  fhstunt  point,  and,  by  transmission  througn  the  arch-like  structure 
of  the  skull,  expends  itself  in  Assuring  or  comminuting  the  base.  The 
most  frequeuf  location  of  the  indirect  injury  is  upon  the  convexity.  The 
mechanifim  of  these  fractures,  indirei^t  as  most  of  thorn  arc,  has  been  a 
vexed  problem  for  many  centuries,  but  lias  been  ciciired  up  mainly  within 
the  present  centurj',  Felizct  has  shown,  for  instance,  how  the  handle  of 
a  hammer  may  be  forced  into  its  head  by  striking  it  in  cither  one  of  two 
different  ways,  and  has  compared  the  mechanism  of  basal  fractures  to 
this  feet.  The  secret  of  basal  fractures  probably  resides  in  the  elas- 
ticity of  the  skull,  which  varies  withiu  wide  limits  in  different  individ- 
uals, and  which  breaks,  as  do  the  ribs  and  the  pelvis,  at  iwiuts  more  or 
less  distant  from  that  at  which  the  injurj'  occurred.     Were  the  skull 


everi-whcre  equally  thick  and  elastic,  there  would  be  much  less  \'ariation 
in  tliesc  fnictures,  but  we  know  that  hu-er.iticuis  frctpiently  extend  lie- 
tween  the  most  n'sistant  ]«irts;  and  when  violence  is  applied  upon  the 
forehead  we  wmimonly  find  that  the  resulting:  fissure  extends  between 
the  crista  and  the  wiufrs  of  the  sphenoid  upon  the  .■uiiue  side  in  its  course 
towiini  the  base :  that  when  tlw  lateral  region  ui'  the  skull  is  injured  the 
fissure  commonly  extends  between  the  sphenoidal  wings  and  the  oixm- 
ital  iKme ;  and  that  when  the  ocrijtital  n-giim  receives  the  first  injury  the 
fracture  lies  usually  between  the  pynunid  and  the  occipital  crests.  The 
analogy  between  fractures  of  the  skull  and  crueks  made  in  nutshells 
(cocuanuts,  etc.)  when  struck  with  a  hammer  is  too  self-i-vident  to  be  lost 
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right  of.  Many  years  since  the  French  introduced  the  term  fracture  by 
[*ontre-conp  (counter-stroke) — ^a  practical  admission  of  the  occurrence  of 
fracture  at  a  point  more  or  less  opposite  to  tliat  struck. 

In  1884,  Aran  formulated  the  following  conclusions,  which  will  probably  stand 
to-day  undisputed : 

1.'  The  great  variety  of  indirect  fractures  of  the  base  (by  so-called  contre- 
L'oup)  are  in  reality  fractures  propagated  from  vertex  to  base — i.  e,  fractures  by 
irradiation. 

2.  Fractures  reach  the  base  from  the  vertex  by  the  shortest  anatomical  route, 
traversing  fissures  in  their  course. 

3.  There  is  a  relation  between  the  region  of  the  skull  first  injured  and  the  seat 
df  the  basal  fractures.  Accepting  the  anatomical  division  of  the  inner  basal  sur- 
face of  the  cranium  into  three  fossae,  it  may  be  said  that  lines  of  fracture  occupying 
either  one  of  these  foaste  are  lilsely  to  be  produced  by  violence  applied  to  the 
corresponding  region  of  the  vertex. 

There  is,  however,  no  certainty  about  these  fractures,  and  to  spend 
further  time  in  this  connection  in  studying  these  minutite  would  be  of 
little  avail  to  the  student.  It  will  be  enough  to  add,  then,  that  exten- 
sive fissures  of  the  vertex  are  almost  always  extended  to  the  base  of  the 
skull,  while  the  reverse  is  seldom  true.  There  are  doubtless  also  many 
cases  in  whicli  a  bursting  force  compromises  the  bone  rather  than  mere 
radiation  of  unexpended  violence ;  but  so  long  as  skulls  conform  to  no 
fixed  mathematical  figures  nor  proportions,  but  are  composed  of  bones 
var}'ing  in  sliape,  density,  and  strength,  it  will  be  impossible  to  formu- 
late any  laws  which  are  comprehensive  enough  to  be  satisfactory.  Frac- 
tures in  the  posterior  fossa  occur  for  tlie  most  part  through  violence 
applied  piosteriorly  and  from  below.  There  is  a  ring-form  of  basal 
fracture  produced  mainly  by  the  impact  of  the  vertebral  column,  as 
when  an  individual  falls  upon  the  head,  the  weight  of  the  body  forcing 
the  cranial  base  in  upon  the  brain.  Fractures  of  the  anterior  fossa  may 
involve  the  roof  of  the  orbit;  even  facial  bones  may  participate  in  the 
injury.  These  considerations  are  not  without  importance,  since  if  a 
patient  presents  symptoms  of  injury  of  the  pc»trous  bone,  and  if  these 
be  accompanied  by  injury  to  the  lateral  region  of  the  skull,  we  are  in 
position  to  make  a  diagnosis  of  fnicture  of  the  middle  fossa.  (  Vide 
Phite  I.) 

By  all  means,  the  majority  of  basal  fractures  arc  mere  fi^Hfmre.9  which 
open  and  clone  instantly  upon  their  production — close  so  quickly,  in  fact, 
as  scarcely  even  to  include  blood  between  the  broken  bonv  surfaces. 

Prognosls. — The  majority  of  basal  fractures  arc  fatal,  cither  because 
of  injuries  to  the  brain,  or  of  hemorrhage  or  violence  along  the  nerve- 
trunks,  or  from  infection  extending  along  the  newly-o|x»ned  |)aths. 
Other  things  being  equal,  the  longer  the  fissure  the  greater  the  danger, 
jKirticularly  so  when  it  takes  its  origin  in  the  vertex,  and  because  of 
greater  ease  of  infection.  Air-infection  may  incur  in  any  basal  fracture 
by  fissures  extending  into  the  various  air-containing  cavities — nose,  ears, 
sinuses,  etc.  They  are  then  practically  compound,  though  invisible. 
The  general  prognosis  will  de|>end,  first,  upon  the  injury  to  the  cranial 
('ontents ;  second,  upon  //<^  possibility  of  infection.  Statistics  are  abso- 
hitely  unreliable,  although  always  possessing  interest.  Numerous 
muscHim  s|)ecimens  .show  the  perfection  with  which  bony  repair  may 
(x?<»ur  and  the  admirable  way  in  which  comj)ensation  is  atibrded  for 
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defects.  Suppuration  after  basal  fractures  is  mainly  that  due  to  puru- 
lent basal  meningitis,  in  which  wise  the  brain-symptoms  dominate  in  the 
clinical  picture,  while  the  appearance  of  a  single  drop  of  pus  in  the  ear 
or  upon  the  surface  is  of  the  greatest  significance.  The  conversion  of  a 
serous  outflow  {e,  g.  from  the  ear)  into  purulent  fluid  is  also  pathognomonic. 
Various  paralyses^  principally  of  the  cranial  nerves,  may  follow  this 
injury  and  prove  temjK)rary  or  permanent.  Diagnosis  is  often  made  by 
the  study  of  these  sjiecial  nerve  lesions. 

Diagnosis. — The  most  significant  diagnostic  features  arc — 

1.  Spread  of  blood  from  th^  point  of  fracture  until  it  appears  as  an 
ecchynwsis  at  certain  points  beneath  the  skin.  This  will  oc^cur  early  in 
some  cases,  late  in  otliers.  It  may  appear  beneath  the  sMn  or  beneath 
the  conjunctiva  or  other  mui'ous  membranes,  even  in  the  pharynx. 
Occurring  about  the  mastoid,  it  implies  fracture  of  the  middle  or  pos- 
terior fossa ;  about  the  eyelids,  of  the  anterior  fossa.  Beneath  the  bulbar 
conjunctiva,  it  means  extravasation  along  the  optic  shenth,  probably 
from  within  the  dura.  In  fractures  of  the  posterior  fossa  it  will  come 
to  the  surface  of  the  necrk,  but  only  after  two  or  three  days.  The 
ecchymoses  about  the  lids  or  orbits  occurring  after  two  or  three  days 
mean  more  than  those  cxicurring  within  these  days,  since  the  latter  may 
be  caused  by  external  bruising.  The  globe  of  the  eye  may  be  pushed 
forward  by  blood  accumulating  within  the  orbit.  ExophtJialmos  thus 
produced  is  therefore  most  significant,  though  not  common. 

2.  Escape  of  serous  fluid,  blood,  or  brain-substance  from  the  cavities 
of  the  skull.  Hemorrhages  from  this  cause  occur  most  often  from  the 
ear,  the  petrous  bone  being  tunnelled  with  various  canals  through  which 
blood  may  thus  esc^ijx?.  ()ne  should,  however,  assure  himself  in  every 
instance  that  the  blowl  is  really  es(?aping  from  the  ear,  and  not  from 
some  trifling  wound  of  the  external  soft  i)arts,  the  soft  walls  of  the 
meatus,  or  the  tympanum  itself.  Profuse  hemorrhage  can  probably  only 
come  from  a  basal  fracture.  Escajxi  of  serous  fluid  is  usually  noted  as 
a  sequel  to  hemorrhage,  although  it  may  begin  almost  immediately  after 
an  injury.  Ilarely  more  than  twenty-four  hours  elapse  before  it  begins 
to  flow,  if  at  all.  The  quantity  of  fluid  discharged  is  sometimes  aston- 
ishing. It  may  occur  in  frequent  drops  or  during  expulsive  efforts,  like 
coughing,  or  may  ooze  in  such  a  way  as  to  be  insensibly  collecteil  by  the 
absorbent  dressings.  In  average  cases  the  amount  in  twenty-four  hours 
is  from  100  c.c.  to  200  c.c. :  800  c.c.  have  been  noteil  in  occasional 
instances,  and  in  a  very  few  still  more. 

Cases  characterized  by  escape  of  fluid  from  the  ear  usually  belong  in 
one  of  the  following  categories  : 

(a)  Those  in  which  there  is  copious  and  continuous  discharge  setting 
in  early  after  injury,  in  which  one  may  with  reason  susj^ect  a  fissure  of 
the  ]K»trous  bone  extending  into  the  subanichnoid  s|)ace. 

(h)  Cases  where  the  escape  dr>es  not  occur  until  the  second  day,  and 
which  are  j)receded  by  hemorrhage. 

(c)  Those  in  which  a  small  quantity  of  fluid  trickles  slowly  away, 
either  with  or  without  ])revious  hemorrhage.  Here  diagnosis  is  uncer- 
tain, but  i)rognosis  is  goml. 

In  other  instances  the  fluid  may  escajKi  through  the  Eustachian  tube 
into  the  pharynx,  whence  it  may  escape  by  the  nostrils  or  be  swallowed. 
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The  escape  of  brain-substance  is  rarely  noted,  and  obviously  implies 
such  serious  injury  as  to  make  the  prognosis  of  the  worst. 

3.  Disturbance  of  function  along  particular  cranial  nerves,  paralysis 
of  which  is  often  produced  by  fractures  of  the  base,  particularly  those 
involving  the  foramen  of  exit  of  the  verve  involved ;  in  which  case  the 
nerve  may  be  lacerated  or  injured  by  the  fragment  of  bone. 

4.  In  addition  to  these  distinctive  features  there  will  be  in  the 
majority  of  instances  brain-^mptoins,  either  of  contusion  or  compressian, 
vanning  in  severity  within  all  possible  limits,  but  adding  their  weight  to 
the  value  of  the  testimony.    These  wnll  soon  be  considered  by  themselves. 

Other  and  unusual  signs  of  basal  fracture  may  occur,  such  as  com- 
munication between  the  cavities  of  the  petrous  bone  and  the  mastoid 
cells,  and  leading  to  the  formation  of  pneumatocele^  or  emphysema  of  the 
overlying  soft  parts,  observed  mostly  about  the  orbits,  where  the  nasal 
cavity  is  as  well  involved. 

Treatment. — The  treatment  of  basal  fractures  is  mainly  symptom^ 
otic.  The  first  effort  should  be  to  make  antiseptic  all  those  parts  of 
the  skull  involved,  which  means  to  shave  the  scalp;  to  thoroughly 
cleanse  and  irrigate  the  external  ear  and  the  auditory  meatus,  using  a 
head  mirror  and  ear  speculum  for  this  purpose,  if  jxyssible ;  to  tampon 
the  meatus  with  antiseptic  cotton  ;  to  proviae  a  copious  absorbent  dress- 
ing for  such  fluid  as  may  escape,  and  to  change  this  frequently ;  to 
cleanse  the  nasal  cavity  so  far  as  possible,  as  well  as  the  conjunctival 
sac  when  necessary,  for  all  of  which  the  peroxide  of  hydrogen  is  most 
serviceable.  All  of  this  should  be  done  promptly,  while  at  the  same 
time  studying  the  patient  for  evidence  of  brain  injury  or  of  involve- 
ment of  special  nerves.  By  the  time  these  measures  are  thoroughly 
carried  out  a  decision  at  least  as  to  the  necessity  for  immediate  operation 
should  have  been  reached.  Evidence  of  brain-compression  wanting,  and 
in  the  absence  of  external  or  compound  injury,  the  patient  may  be  left 
at  rest,  with  cold  applications  to  the  head  and  active  purgation.  In  many 
of  these  instances  benefit  follows  the  application  of  a  number  of  leeches 
to  the  mastoid  region  and  to  the  occiput.  Operation  is  called  for  later 
only  when  brain-symptoms  supervene,  these  consisting  for  the  most  part 
of  evidences  of  compression,  either  from  blood  or  from  pus,  since  com- 
pression from  other  causes  must  have  been  acting  at  the  time  of  the  first 
examination,  and  should  have  been  recognized  at  that  time.  When 
direct  fractures  are  evident  the  possibility  of  the  entrance  of  foreign 
bodies  must  be  also  remembered.  Thus,  penetrating  fractures  of  the 
base  have  occurred  through  the  orbit  as  the  result  of  accident  or  assault, 
and  such  weapons  or  implements  as  foils,  ramrods,  drumsticks,  canes, 
umbrella  points,  etc.  have  been  known  not  only  to  penetrate  into  the 
brain,  but  perhaps  to  leave  some  ]K)rtion  of  their  substance — e.  g,  a  foil 
tip  or  an  umbrella  tip — within  the  cranium  after  their  withdrawal. 

The8e  are  cases  which  call  for  special  and  delicate  manipulation  not  comprised 
within  the  ordinary  treatment  of  basal  fractures.  They  are  usually  compound 
fractures  of  the  base,  and  are  mentioned  here  mainly  to  illustrate  the  jud^ent 
aod  surgical  acumen  that  may  be  called  for  in  many  of  these  instances.  These 
are,  of  course,  cases  justifying  more  or  less  extensive  incision  and  exploration,  as 
well  ai$  necessitating  the  removal  of  a  foreign  body  when  present,  since  its  remain- 
ing would  in  all  probability  entail  either  a  prompt  meningitis  or  later  brain- 
abscess. 
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Separation  of  sutures^  known  also  as  diaHtaais  of  the  same,  is  the 
occasional  result  of  injury  instead  of,  or  complicated  with,  fissures  or 
other  fractures.  It  is  the  result  of  violence,  and  is  virtually  a  sjiecific 
form  of  fracture,  from  which  it  differs  in  no  essential  jiarticular.  Dias- 
tasis can  only  take  place  along  lines  of  previous  suture,  but  it  is  possi- 
ble that  Wormian  bones  may  be  thus  loosened.  Sutures  thus  sejxirated 
ordinarily  heal  by  fibrous  repair  rather  than  osseous  union.  Diagnosis 
is  ordinarily  possible  only  as  they  are  exposed  to  view,  although  dis- 
placement in  the  middle  line  or  along  known  suture  lines  may  be  per- 
haps regarded  as  diastasis. 

The  TREATMENT  differs  in  no  resjx^ct  from  that  of  other  fractures. 

Injuries  to  the  frontal  sinuses  occasionally  complicate  fracturt\s  of  the 
skull.  These  sinuses  vary  exceedingly  in  different  individuals;  are 
rarely  truly  symmetrical;  are  not  found  in  the  verj'  young;  they  con- 
nect with  the  nose  in  such  a  way  that  emphysema  of  the  frontal  region 
is  quite  possible,  while  air  may  even  be  blown  beneath  the  periosteum 
or  may  communicate  with  the  interior  of  the  cranium.  In  wounds  of 
the  frontal  region  the  sinuses  are  occasionally  opened — a  fact  of  import- 
ance, since  infection  of  the  Schneiderian  membrane  may  occur  and 
endanger  life,  mainly  because  of  the  retention  of  infectious  products 
within  its  cavities.  Moreover,  by  such  wounds  the  ethmoid  may  also  be 
injured.  Pus  which  escapes  from  these  sinuses  and  from  the  ethmoidal 
cells  is  usually  thin  and  bad-smelling.  Long  continuation  of  suppura- 
tion after  such  injuries  probably  means  necrosis  and  formation  of 
sequestra. 

INJURIES  TO  THE  BRAIN  AND  ITS  ADNEXA. 

With  the  recognition  of  certain  |)ortions  of  the  brain  whose  function 
is  now  generally  recognized  and  described,  as  well  as  with  the  more 
exact  knowledge  regarding  the  entire  encephalon,  the  outcome  of  many 
recent  studies,  the  teacliing  of  the  ])ast  with  regard  to  tlie  nature  of 
various  brain  lesions  has  been  essentially  modified.  Especially  is  this 
true  with  regard  to  the  distinction  formerly  emphasized  as  between 
concussion  and  compression.  In  discussing  brain  injuries  we  must,  first 
of  all,  distinguish  between  traumatic  disturbances  of  the  entire  endo- 
cranium  and  localized  injuries  to  the  brain  or  particular  vessels  and 
nerves  entering  into  its  composition.  With  regard  to  the  first,  it  is 
possible  that  the  entire  blixnl  or  lymphatic  circulation  within  the  cmnium 
mav  be  affected  in  such  a  wav  as  to  influence  its  nutrition  and  function, 
by  which  means  activity  and  function  are  mildly  or  seriously  perverted. 
The  immediate  ellect  of  severe  iniurv  to  anv  ])art  of  the  ImkIv  is  reflex 
vasomot(»r  spasm,  which  constitutes  the  essential  feature  of  the  condition 
known  everywhere  as  slux'k.  It  is  this  (H)ndition,  with  its  strong  local 
expressions,  which  used  to  be  known  as  vonrussio)}  of  the  brain.  When 
studied  upon  its  nu»rits,  it  is  found  to  he  indisfinf/uis/iablcfroni  nAocA*  pro- 
duced by  injuries  to  other  parts.  It  will  be  correct,  then,  to  nuike  the 
general  statement  that  th(»  condition  ior  so  many  years  taught  and  recog- 
nized as  concussion  is  but  shm'k  tollowing  injury  to  the  head.  This 
makes  no  furtluT  demands  upon  the  question  of  pathology  than  those 
prompted  by  luiy  traumatic  disturbance. 
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Through  the  mechanism  of  the  cerebro-spinal  fluid  rapid  alterations  of  pres- 
sure and  of  the  volume  of  the  brain  are  produced.  There  is  an  easy  path  between 
the  inelastic  cranial  cavity  and  the  exceedingly  elastic  and  accommodating  spinal 
canal,  which  latter  serves  as  a  reservoir  for  the  fluid  which  may  be  pressed  out  of 
the  cranium  when  brain -pressure  is  increased.  And,  while  the  subdural  and  sub- 
arachnoid spaces  are  each  of  them  absolutely  closed  sacs  and  do  not  communicate 
one  with  the  other,  there,  nevertheless,  is  ample  accommodation  within  each  to 
permit  a  constant  equilibrium  of  pressure  under  ordinary  circumstances,  as 
Detween  the  spinal  cord  and  the  cranial  canal.  The  brain  expands  in  volume 
with  every  systole  of  the  heart,  while  with  every  diastole  it  contracts.  Its  size  is, 
moreover,  modified  by  the  motion  of  respiration.  Under  these  extremely  accom- 
modating conditions  it  is  scarcely  credible  that  external  injuries  which  leave  no 
internal  marks  of  violence  should  do  anything  more  than  disturb  the  equilibrium 
of  fluid  distribution. 

Concussion  of  the  Brain. 

We  inherit  the  term  eoncwtshn  from  the  earlier  masters  of  our  art^ 
by  whom,  however,  it  was  used  in  a  much  bn>ader  sense  than  of  late.  Its 
modern  significance  was  given  to  it  by  Boirel,  who  made  it  apply  to  a 
group  of  cerebral  symptoms  the  result  of  injuries  not  accomj>anied  by 
fracture  or  jx;rceptible  laceration  of  vessels — symptoms  varying  in  inten- 
sity and  duration. 

In  1705  the  subject  was  first  studied  anatomically,  and  then  by  Littr^,  whose 
inferences  were  natural  from  insuilicient  investigation,  and  who  ascribed  trifling 
alterations  of  brain-tissue  to  the  inevitable  results  of  serious  injury  to  the  skull. 
Later,  Petit  formulated  the  statements  which  until  recently  have  been  generally 
held,  that  as  the  result  of  external  violence  vibrations  are  produced  wnich  are 
continued  to  the  brain -substance  and  cause  oscillations  or  other  trifling  molecular 
changes.  There  has  always  been  this  difficulty,  however,  that  concussion  was 
rarely  followed  by  death — that  the  injuries  whicli  were  followed  by  recovery  could 
not  be  accurately  estimated,  while  after  those  which  were  followed  by  death  the 
brain  was  almost  invariably  found  the  subject  of  at  least  minute  disturbances,  such 
as  capillary  hemorrhages,  trifling  lacerations,  etc.  The  physiologists  have  taught 
us  that  the  most  minute  injury — at  least  in  certain  parts  of  the  brain — is  enough 
not  only  to  disturb,  but  to  destroy,  function ;  and  we  can  maintain  with  probable 
accuracy  that  in  so-called  fatal  cases  of  concussion  we  have  to  do  with  something 
more  than  mere  molecular  disturbance  without  discoverable  effect.  Moreover,  from 
mere  oscillation  we  have  the  right  to  expect  that  after  the  lapse  of  a  certain  time 
there  should  be  complete  or  almost  complete  repair ;  in  which  hope,  however,  we 
are  disappointed  so  lar  as  clinical  experience  goes.  And  so  it  has  happened  that 
the  theory  of  communicated  vibrations,  so  long  unchallenged,  has  of  late  been 
almost  completely  abandoned,  at  least  in  those  cases  which  are  followed  by  long- 
continued  or  permanent  disturbance.  Experimentation  upon  animals  has  done  a 
^reat  deal  to  lead  to  this  change  of  view,  it  being  found  that  any  injury  to  the  head 
which  seriously  disturbs  function  of  the  brain  gives  appearances  of  congestion  of 
membranes  or  of  the  substance  of  the  brain,  with  minute  vascular  ruptures,  trifling 
lacerations,  etc.  The  most  valuable  researciies  in  this  connection  have  been  con- 
ducted by  Duret,  who  luis  apparently  proven  that  when  an  impression  is  made 
upon  one  side  of  the  skull,  even  though  it  be  instantaneous,  produced  by  a  blow, 
it  is  followed  by  elevation  at  a  point  opposite,  permittwl  by  the  elasticity  of  the 
bone.  There  occurs  also  a  violent  precipitation  of  the  liquid  contained  within  and 
around  the  brain  in  the  direction  of  the  injury,  with  duiiiage  to  the  vessels  jind 
even  the  substance  of  the  brain.  These  separate  traumatisms  he  divides  into  three 
stages: 

a.  Of  excitation ; 

b.  Of  paralvsis; 

c.  Of  reaction; 

during  the  first  of  which  there  is  a  tetanic  condition  of  muscles,  often  with  violent 
expulsion  of  urine  and  f:eces,  increase  of  vascular  pressure,  an<l  irregularity  of  the 
heart.    This  stage,  sometimes  only  a  few  seconds  in  duration,  is  succeeded  by  the 
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paralytic  stage,  marked  by  vascular  relaxation,  insensibility,  rapid  respiration, 
temporary  paralysis  of  muscles,  etc.  The  third  stage  is  characterized  by  elevation 
of  temperature,  and  often  by  mental  excitement,  merging  even  into  delirium  or 
mania. 

Our  present  position  is  practically  this :  The  possibility  of  pure  con- 
cussion of  the  brain — /.  e,  disturbance  of  brain  function  without  gross 
mechaniciil  lesions — is  admitted,  but  its  general  frequency  is  denied. 
Wlien  present  it  must  either  pass  away  quickly,  the  condition  being 
equivalent  to  that  called  "  stunning  "  by  the  laity,  or,  if  it  assume  dis- 
tinct form,  its  signs  and  si/mptoins  are  indistinguishal)le  from  those  of 
8h(K*k,  consisting  essentially  of  rapid  and  feeble  pulse,  quick  and  shallow 
respiration,  pallor  of  the  skin,  copious  })crspi ration,  complete  or  i)artial 
unconsciousness,  muscle  inco-ordination,  with  lack  of  sphincter  control, 
occasional  vomiting,  the  pupils  usually  reacting  to  light. 

The  TREATMENT  for  this  condition  is  essentially  tliat  for  shock,  ulus 
whatever  may  be  called  for  in  the  way  of  attention  to  injuries  about  the 
head — e.  g.  sewing  up  a  scalp  wound,  etc. 

Contusion. 

The  condition  of  shock  {cerebral  coyietission),  when  of  pure  type, 
passes  away  with  reasonable  promptness,  especially  when  aided  by  sur- 
gical treatment.  Anything  which  persists  in  the  way  of  muscle-paralysis, 
disturbance  of  function  of  nerves  of  special  sense,  or  other  sign  of  any 
importmiecy  indicates  sometliing  more  than  mere  vibratorj"  disturbance  : 
it  implies  mechanical  lesion  wliich  could  be  perceived  by  the  eye  were 
the  i>arts  ex{>osed,  and  constitutes  the  condition  now  generally  known  as 
contuBion.  This  implies  the  existence  of  trifling  exudates  or  hemor- 
rhages, which  require  not  only  absorj>ti(>n,  but  even  cicatrization.  Con- 
ttmon  pure  and  simple  differs  from  onlinary  laceration  as  a  contusion  else- 
where may  differ  from  a  wound.  It  cannot  be  sei)anited,  however,  from 
conditions  in  which  there  are  minute  sejxirations  of  continuity  and  actual 
lacerations.  It  may  be  divided  into  three  i>ost-mortein  forms:  general 
hyperccmia,  with  or  without  (edema;  punctate  or  miliary  hemorrhages ; 
and  thrombosis  of  minute  vessels^  which  may  ckhmu*  scjuinitely  or  together. 
Moreover,  there  may  exist  simihir  lesions  in  the  meninges,  constituting 
meningeal  contusion.  Ordinarily,  minute  vessels  of  the  pia  are  ruptured 
and  blo(xl  is  effused  in  small  and  thin  patches  over  various  pirts  of  the 
brain.  The  so-called  compression  apoph'xies  of  certain  authors  are  inst»i>- 
anible  from  the  conditions  al)ove  describ(?d.  Such  minute  bloo<l-clots  are 
only  to  be  distinguished  u|K>n  very  careful  sectioning  of  the  brain,  and 
are  found  most  often  in  the  region  of  the  medulla  and  along  the  floor 
of  the  fourth  ventricle.  They  are  prol)ably  caused  by  the  iorcing  into 
the  fourth  from  the  lateral  ventricles  of  the  fluid  containe<l  in  the  latter. 

Symptoms  op  Contusiox. — When  the  ordinary  symptoms  of  shoc»k 
which  follow  all  severe  injuries  to  the  head,  especially  when  the  deep 
lesions  are  not  too  severe,  fail  to  disperse  in  a  short  time  under  proper 
treatment,  and  when,  in  particuilar,  new  and  irregular  symptoms  are 
superadded  to  those  of  shock  alone,  we  have  every  reason  to  think  that 
the  intnicranial  condition  is  one  of  contusion  nither  than  of  shock. 
When,  for  instance,  mental  agitati(m  changi^s  into  <lelinum,  when  the 
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repiil,  feeblu  puls«  becomes  stronger  and  slower,  the  respiration  deeper, 
ilie  liiaiiH  mfived  in  inco-ordinatc  ways,  the  spewh  disturbed  from 
muscle  inco-ordi nation,  the  pttient  selects  wrong  words,  or  when  the 
mental  oondition  becomes  more  seri()nB  and  stupor  or  coma  tjikes  the 
place  of  delirium,  while  external  irritants  have  less  and  less  efFect,  and 
wben  the  pnpili!  gradually  enlai^'  while  failin^r  to  rcsjMmd  to  Hpht, — 
wc  may  say  tlnit  tbc  rmuliflon-  of  i-ojili'xinii  w  iinikhi;/  iMf  iipjKirfiii.  If 
iilonf!  with  miisclc-iini.-ertaiiity  there  be  :il-o  iiiiisi'ic-s)ni>^ni  nr  riirjdity, 
with  fixation  of  the  lingers^  in'  the  iithcioid  pii>iiii.n,  tlif  .■vidcnci-  to  th'i^ 
efli-el  is  increasing.  If  with  all  this  the  therm  on  il-Ii.t  fails  to  Jrhow  that 
an  wtive  inflammatory  condition — '.  e.  moningitia — is  prevailing,  the 
iliagnti^iit  amy  be  regarded  as  certain.  Error  may  possibly  arise  when 
ibere  are  evidences  of  alcoholism.  Coma  following  head  injur)'  ought 
not  (i>  l>e  ascriU-d  to  the  alcokolii:  noitdltiwi  except  by  the  strictest  pro- 
<*j  of  exclusion.  Temperature  alone  will  Ije  of  the  greatest  service  in 
this  direction,  sim-e  iu  uleohoUitm  it  is  usually  Hubnomiaf.  In  apopl&cif 
and  noii-lituunatii-  haitoiThaffat  it  is  also  usually  eubnormat  at  the  com- 
menennent  of  tlie  attack,  rising  to  normal,  aud  remaining  there  if  the 
patient  recover,  but  coiUinuhuf  to  riw  in  cases  where  the  prognosis  U  hail. 
The  TREATMENT  of  brain  contusion  must  be  managed  lately  in 
respond  to  special  symptoms,  Physioh^ical  rest,  attention  to  scalp 
wounds,  fractures,  etc.,  sliaving  of  the  scalp,  application  of  ice  to  the 
head,  with  such  stimulation  to  the  heart  as  may  be  necessary  in  extreme 

■  i3U««  by  subcutaneous  administration  of  strychnia,  atropme,  etc.,  by 

■  liiral  fomentations  over  the  epigastrium,  or  by  immcn^ion  in  :i  hoi  bath 
vwlu^n  surroundings  |>ermit  it, — these  in  a  general  way  constitute  most 
ftof  thr  methods  of  treatment  in  contusion.  When  only  symptoms  of 
■diffbse  and  minute  lacerations  can  be  recognized,  the  use  of  the  trephine 

"b  impmcticnble,  even  unjustifiable,  save  when  indicated  by  some  exter- 

il  marking — i.  t.  compound  fracture  or  the  like.     When   loeaiizivff 

mubnuM  are  present  the  trephine  is,  of  course,  called  for.     When  the 

ikui]  injury  is  n^cognized  us  a  basal  fracture,  venesection  or  the  appli- 

aation  of  leeches  behind  the  ears  wilt  be  most  ser\'iceable.     In  every 

leh  case  there  is  the  greatest  necessity  for  regulating  the  excretions  and 

"enting  auto-tntoxication.     For  this  purpose  diureties  and  laxatives 

t  be  uihhI,  often  in  conjunction  with  intestinal  antiseptics.      The 

aitheter  should  be  n^sorted  to  whenever  indicated  by  the  etmdition  of 

Jti»c  bladder,  which  should  be  carefully  watched.    As  the  days  go  by  and 

■jM(ient~  lie  tiion>  or  loss  helpless  an3  inert,  the  greatest  eare  should  lie 

Txcrrisc"!  I''>r  the  prevention  of  Ijed-sores.    When,  still  later,  iwitienee  is 

tried  to  the  utmost  l)ecause  mental  inertness,  must^'le-rigidity,  etc.  fail  to 

"appear,  I  would  ailvisc  the  use  of  potassium  iodide  internally, having 

!u  sreat  benefit  from  its  use  in  many  eases,  although  acknowledging 

lat  it  is  given  on  purely  empirical  grounds. 

BBAIN-FBBSStTBB  OR  O0MPRE88ION. 

That  the  eranial  contents — brain,  blood,  lymph,  and  ecrebro-si)inal 
'flail) — eonipletely  fill  (he  cranial  csivity  ha.s  been  alrea<ly  amply  shown, 
■U  well  as  tlmt  then'  is  no  room  for  anytlting  tn  the  shape  of  a  foreign 
I'liody  without  si'riously  atl'ceting  the  equilibrium  between  the  brain  and 
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the  contents  of  the  spinal  canal.  .When,  however,  any  foreign  substance 
exerts  pressure  upon  the  brain,  the  results  are  invariably  the  same,  l>e 
this  substance  what  it  may,  and  comprewilon  Hi</7is  are  afways  the  saim., 
no  matter  what  the  eompremng  cause.  Reduction  in  size  of  the  cranial 
cavity — /.  e,  compression — may  be  produced — 

1.  By  altering  the  circulation  of  its  surroundings  (6.  </.  depressc<l 
fractures  or  by  direct  pressure) ; 

2.  By  increase  in  the  quantity  of  ccrebro-spinal  fluid  or  of  the  vol- 
ume of  the  bniin,  which  latter  may  be  produced  by  oedema,  by  serous 
exudate,  or  by  actual  hypertrophy  ; 

3.  By  foreign  bodies,  w^hicn  may  enter  the  skull  from  without ; 

4.  By  pathological  conditions — collections  of  blood  or  pus,  tumors, 
etc.,  which  may  be  produced  either  from  the  brain-substance,  its  con- 
taining bone  or  membranes,  or  its  vessels. 

In  every  one  of  these  conditions  the  size  and  tension  of  the  brain  are 
affected.  The  cerebro-Hpinal  fluid  h  mainly  involved  in  acute,  not  in 
chronic,  conditions,    A  very  slow  reduction  of  the  diameters  of  the  skull 

Sroduces  such  slow  alterations  of  pressure  as  to  cause  a  minimum  of 
isturbance.     So  far  as  compression  from  traumatic  influences  is  con- 
cerned, wc  distinguish  mainly  between — 

1.  Compression  by  extravasation  of  blood  ; 

2.  By  fractures  of  the  skull  with  depression,  or  by  foreign  bodies 
penetrating  from  without ; 

3.  By  products  of  acute  infectious  inflammation  due  to  septic  infec- 
tion from  without. 

The  result  common  to  all  of  these  is  increase  of  intracranial  tension, 
and  its  consequence  is  a  less  rapid  flow  of  blood  and  an  altered  bliHKl- 
supply  to  the  brain  and  its  membranes. 

Experiment  has  completely  estiiblislied  that  in  compression  of  the  brain  cere- 
bro-spinal  fluid  is  I'orceil  l)y  ])rei?sure  into  the  spinal  canal,  whose  membranes  are 
more  elastic,  and  which  thus  help  to  accommodate  it ;  but  it  has  been  clearly 
established  that  compression  of  the  brain  by  one-sixth  of  its  volume  of  any  mate- 
rial is  essentially  fatal,  and  that  much  less  is  at  least  serious.  That  fractures  with 
depression  produce  sometimes  serious,  at  other  times  trifling,  symptoms  is  due 
largely  to  the  varying  accommodation  of  the  spinal  canal.  Both  experiment  and 
observation  alike  seem  to  ccmflrm  the  view  that  consciousness  pertains  to  the  cortex 
as  a  whole,  and  that  unconsciousness  is  an  inhibit(»ry  or  paralytic  condition  which 
is  produced  in  com])ression. 

Temperature  is  a  matter  of  great  importaneo  in  studying  com|))Tssion 
and  foretelling  its  eonsequenees.  Elevation  of  tem]>erature  is  an  early, 
continuous,  and  constant  symptom  in  these  cases.  If  temperature  be 
subnormal  and  subsequently  rise,  pn^gnosis  is  bad.  A^ariations  of  tem- 
pc^rature  are  mor(»  reliable  guides  than  conditions  of  consciousness.  As 
Phelps  lias  remarked,  in  no  (condition  except  snnstndxc  is  temperature  so 
uniformly  high  as  in  eases  of  serious  encephalic  lesions. 

Symptoms. — As  indicated  al)(>ve,  the  syni])tonis  and  signs  of  com- 
pression an*  i>ractieally  identical,  no  matter  what  the  compressing  cause. 
\Vhcn  this  cause  acts  instantlv  there  is  no  time  afl'orded  for  difl'ercntia- 
tion,  but  when  it  occurs  slowly  we  note  the  following  symptoms,  and 
about  in  the  ORler  as  Iktc  presented  :  Irritability  or  r(\stlessness  ;  visceral 
disturbances;  i)ain  ;  intense  cephalalgia  ;  congestion  of  the  face;  narrow 
pupils;  augmented  pulse,  often  seen   in   the  carotids.     Jf  eouiprcssion 
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nirmorc  rapidly,  torpor  quickly  succeeds  eretliism,  after  which  patients 
mil,  have  convulsions  or  at  least  convulsive  motions,  8i)eefh  is  dis- 
rt>«l,  and  stupor  comes  ou,  from  which  thev  neither  awake  nor  ran  he 
nkftiL-d  until  the  conipresijion  is  relieved.  All  of  tliese  indications 
r«'r  to  involvement  of  the  cortex,  winch  is  generally  r^^arded  as  the 
Hot"  consci fineness  as  well  as  of  projection  and  imagination.  During 
e  night  of  the  senses  prodnced  by  pressure  upon  the  cortex  only  the 
Somatic  hasnl  apparatus  and  that  ot  the  spinal  cord  continue  in  more 
less  disturbed  operation.  Of  all  the  general  functions,  consciousness 
inishes  first  and  returns  among  the  last.  When  introcmnial  pressure 
B  reached  a  certain  point,  epileptiform  convulsions  result,  var\'ing  in 
tensity,  affecting  all  the  limbs,  and  terminating;  perhaps  with  ngiaity. 
i««e  are  an  expression  of  high  pressure.  Similar  convulsions  occur  in 
iritms  head  wounds,  explanation  for  which  is  the  result  of  pressure, 
hich,  though  not  extensive,  may  jirodiit^e  alteration  in  the  circulation 
itli  its  disastrous  consequences.  The  hitcr  and  constant  evidences  of 
Wtprtxinon,  titid  those  which  in  aggrnrafed  cuses  supervene  at  once,  are 
sdnction  of  pulsi'-rate,  due  to  the  action  of  tlie  pneumogastric,  which 
s  first  an  irritation  and  later  a  paralysis.  The  pulse  becomes  not 
mly  slackened,  but  full ;  the  respiration-rate  is  correspondingly  reduced, 
en  that  breathing  during  coma  is  deep,  slow,  and  often  stertorous.  This 
texiUTv  of  stertor  is  an  expression  of  paralysis  of  tlie  palatal  and  pharyn- 
pal  muscles,  which  flap,  as  it  were,  in  the  air-current.  Vomiting,  which 
Biity  occur  before  brain-t£usion  has  risen  high,  is  not  met  witli  in  the 
Bwt  serious  cases.  Coma  is  absolute,  and  nothing  can  arouse  the 
piliciit. 

Along  with  these  signs,  the  most  important  ot^er  indications  are  the 

firn/J«^J^.  which  may  consist  of  monoplegia,  hemiplegia,  or  paralysis  of 
ii'iilunl  niusi^le^roup  according  as  pressure  is  made  upon  a  limited 
•raaur  upon  an  entire  hemisphere.     By  the  division  of  the  cranial  cav- 
ity by  the  falx  and  the  tentorium  it  is  divided  into  three  chambers,  in 
■0.' oni;  of  which  pressure  maybe  more  niiinifest  than  in  the  others. 
Hfivcrtheless,  a  serious  compressing  cause  will  afieet  the  tension  of  the 
BMebro-spinal  fluid  and  produce  general  expression  of  pressure.      The 
^'l^  often  vary,  and  responsiveness  to  light  is  occasionally  ncited. 
Vjgttiginue  and  ocular  rotation  may  be  occasionally  seen,     Chokiii;;  nf 
W*  Optic  disk  is  also  a  frequent  phenomenon,  to  be  recogninwl  unly  iiimiu 
"*l>«ithalmoscopic  examination.     This  is  due  to  pressure  in  the  subduml 
iwl  Hiibarachnoid  prolongations  along  the  optic  nerve.     In  milder  cases 
ofcliponic  coniiiression  disturhances  of  vision  are  of  very  great  clinical 
""portance.     Tliese  pertain  especially  to  diagnosis  of  hydroi'Ophaliis  and 
j«  train  tumors.     When  they  occur  immediately  after  injury,  and  re- 
win,  ihcy  de|)cnd  upon  laceration  or  other  severe  injury  of  tlie  optic 
■""     Thow  which  quickly  disappear  depend  mainly  upon  pressure  of 
whii'li  is  n':ib-i't'ln'il,  while  those  which  are  lali-r  in  tbi'ir  :L|i[>i'ur- 
Blo<H'di'{H'ii<l  uginii  liu-r  intracranial  compli«itions.      A  nnibiliTiii   li'^inii 
(tiftlip  .pntir  ii<'rviMl''jMii<]s  miwt  often  u]>on  injuries  to  it  wltliln  llic  nplir' 
■inaL     Whi'ii  (lie  ksiiiii  is  bilateral  the  cause  lies  deep.    Uiiicr.il  pund- 
iK  may  tie  «if  ihe  typeof  hemiplegia,  single  or  double;  i.e.  by  "double" 
Bmnn  imtBlysis  of  tne  entire  voluntary  raiisculatiire  of  the  body,  which 
— nly  implies  serious,  too  often  filial,  hemorrhage. 
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Prognosis. — Tliis  depends  in  larp^e  degree  uimn  the  nature  of  the 
compressing  cause  and  of  the  possibility  of  its  removal.  While  the 
nature  of  die  same  may  ordinarily  be  determined,  how  much  can  ]w 
accomplished  by  way  of  removal  may  often  not  be  foretold  before  the 
oiwration  at  which  this  should  be  attempted.  In  every  acute  case  it  is 
desirable  to  make  this  attempt  early,  since  high  pressure,  which  may  he 
borne  for  a  few  moments,  is  fatal  if  continued.  Compression  to  any 
serious  degree,  left  unattended  to,  is  usually  fatal.  So  soon  as  paralysis 
in  cinuilatory  and  respiratory  centres  is  apparent  the  beginning  of  the 
end  is  at  hand.  Another  reason  for  hastening  operation,  when  indicated, 
is  that  acute  softening  of  brain-tissue  comes  on  promptly,  as  well  as 
general  cerebral  (edemay  which  has  destroyed  many  a  patient  from  the 
second  to  the  fourth  day  after  injury. 

When  the  pressure  is  localized,  especially  upon  a  limited  area,  this  may  suffer 
intensely,  and  the  balance  of  the  brain  to  a  minor  degree.  80  soon  as  this  local 
pressure  be  relieved  and  circulation  restored  resumption  of  function  is  quite  pos- 
sible. Incomplete  paralyses  are  the  final  results  of  extravasations,  which  ot^en 
seem  to  be  localized  with  sufficient  accuracy  to  warrant  operation.  In  some 
instances  the  brain  appears  to  acquire  tolerance  for  pressure  when  not  too  serious. 
This  is  shown  by  recovery,  especially  of  children,  after  injuries  which  have  left 
them  unconscious  for  days.     (  Vide  Plate  II.) 

Treatment. — The  treatment  of  compression  is  summed  up  in  one 
phrase — ?.  e»  to  remove  the  cause  when  possible.  The  only  cases  in 
which  this  rule  may  be  safely  disregarded  are  those  where  the  attempt 
to  remove  the  cause  means  more  danger  than  to  leave  it  un removed. 
This  is  not  true,  however,  in  the  ordinary  cases  of  bone  depression,  men- 
ingeal hemorrhage,  etc.  Before  operation,  however,  or  as  a  substitute 
for  it  in  cases  of  minor  severity,  it  may  be  well  to  assist  venous  outflow 
by  venesection^  by  which  blood-pressure  is  reduced.  In  these  cases  this 
may  well  be  done  from  the  temporal  veins  or  external  jugulars,  with  the 
patient  in  the  s(»mi-upright  position.  Drastic  purgatives  may  also  be 
employed  in  order  to  utilize  intestinal  outpour  as  a  stimulation  to  resorp- 
tion of  cerebro-spinal  fluid.  The  physiological  action  of  cold  (ice-bags) 
may  also  be  secured  for  the  purpose  of  contracting  the  cerebral  arteries. 
But  all  these  measures  are  only  to  be  resorted  to  when  there  is  uncer- 
tainty as  to  the  wisdom  of  operating,  since  wh(»n  operation  is  clearly 
indicated  it  should  be  done  at  once,  and  ahotild  take  precedence  of  everif- 
thing  elae.  This  operation  means  ordinarily  the  |)roccdure  to  which 
the  now  general  term  trephiningr  has  been  ap|)lied  by  common  consent, 
and  comprises  any  measure  by  which  the  skull  is  o)K*ned  at  a  suitable 
place  and  the  duni  or  the  underlying  cortex  exposed  to  such  extent  as  to 
permit  r(*moval  of  th(»  compressing  cause.  Whether  the  opening  b<* 
made  with  trephine  (iinnular  saw)  or  with  the  stniight  or  revolving  sjiw, 
with  bone-<*hisel,  with  l)one-forcej)s,  or  with  anything  else  is  a  matter  of 
choice  on  the  ])art  of  the  op(»nitor.  So,  too,  removal  of  the  compress- 
ing Ciiusc  shouhl  include  the  elevation  of  de|)ressed  bone,  the  removal  of 
disl(Hlged  particles  as  w(dl  as  of  all  foreign  b(Kli(?s,  the  cleaning  out  of  l)lood- 
clot,  the  checking  of  hemorrhage,  and  the  closures  of  the  wound,  with  or 
without  drainage  (►r  counter-opening  at  some  other  j)art  of  the  skull,  as 
may  s<H.Mn  wise  in  special  cases.  This  entire  procedure  comes  now  under 
the  name  of  trephining,  and  must  be  painstakingly  gone  through  with 
in  most  instances. 


Fig.  I.— CompounJ  Fracture  of  Cranium,  with  Depression:  Fracture  of  Bones  of 'Face; 
ExlraJural  Clot  from  Rupture  of  MiJdIe  MeninReal  Arter.'. 

FiR.  2.- Horizontal  section  of  same,  showinK  Depressed  Fracture  of  Bone;  C,  Extradural 
Clot;  D,  Laceration  of  Brain-substance,  with  extensive  Intracerebral  Clot ;  F,  Same  condition 
produced  by  Coalrtcoap.  Punctate  Hemorrhages  and  Minute  Lacerations  at  Numerous  Points, 
ctiarac  ten  Stic  of  Contusion  of  the  Brain.     (Anger.) 
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The  operative  manccuvreB  will  be  discussed  by  themselves  in  another 
portion  of  this  chapter. 

Injdbibs  of  Intracbanial  Vessels  and  SmnsEs. 

Intracranial  hemorrhages  may  occur — 

a.  From  external  sources  through  the  broken  bone  or  between  it  and 
the  dura  (extradural) ; 

6.  Beneath  the  dura,  between  or  into  the  membranes  (subdural) ; 

<^.  Into  the  brain-substance  proper  or  the  ventricles  (subcortical  or 
intra  ve  nt  ricula  r). 

The  vessels  whose  injuries  are  most  often  under  consideration  are  the 
meningeai  arferies,  the  sinuses,  the  sinaM  vessels  of  the  membranes,  and,  in 
very  rare  cases,  the  internal  carotid.  The  arteries,  like  the  sinus-walls, 
may  be  ruptured  either  by  substances  forced  in  from  without  or  by  sheer 
laceration.  The  loru/Uiuiinai  simis  is  most  liable  to  injury  from  without. 
When  this  sinus  is  exposed  it  may  be  dealt  with  either  by  suture  if  the 
wound  be  small,  or  by  ligation,  or  by  tamponing  with  iodoform  gauze. 


CompraaloD  Ibllowliig  hemorrhage  from  the  middle  meningeal  artery  (Hell^rlch). 


Hemorrhage  from  this  source  is  ordinarily  not  diiScult  to  check.  Fatal 
air-embolism  has  resulted  through  an  op«>nc<l  sinus  not  properly  plugged. 
The  other  sinuses  are  very  rarely  injured,  as  by  gunshot  wound,  fracture 
of  the  base,  etc.  The  sinuses  have  also  been  injure<l  by  compression  of 
the  skull  during  parturition.  Bleeding  from  the  sinus  is  usually  indis- 
tinguishable from  that  from  a  meningeal  artery,  save  that  the  former 
occurs  more  slowly. 
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Im'uries  to  the  middle  meningeal  artery  iiaturally  occur  in  the 
immediate  neighborhood  of  this  vessel,  which  is  not  infrequently  ruj)- 
tured  by  contre-coup.  The  artery  runs  sometimes  in  a  groove  of  the 
bone,  sometimes  in  the  dura,  and  sometimes  entirely  in  the  bone.  The 
more  it  lies  within  the  bone,  the  more  likely  it  is  to  be  ruptured  when 
this  part  of  the  skull  is  fissured.  Basal  fractures  often  follow  the  groove 
for  this  artery.  The  anterior  branch  is  more  often  injured  than  the  pos- 
terior. Extravasations  from  this  source  are  more  common  than  from  all 
others  combined,  the  amount  of  blood  varying  within  wide  limits.  Two 
hundred  and  forty  grammes  of  blood-clot  have  been  known  to  collect, 
and  the  dura  to  be  sepanited  down  to  the  very  base  of  the  skull.  I 
have  repeatedly  taken  away  at  least  a  small  teacupful  of  blood-clot  in 
such  cases. 

The  SYMi>TC)MS  of  this  hemorrhage  are,  of  course,  those  of  com- 
pression, while  extravasation  may  be  rapid  and  quickly  fatal,  delayed 
for  some  time,  or  may  take  place  in  two  stages,  the  first  but  slight  and 
producing  no  coma.  New  clots  are  always  dark  and  disk-shai^ed,  thick 
in  the  middle,  with  a  definite  margin.  A^  the  clots  become  older  they 
become  more  adherent  and  difficult  to  remove.  The  symptoms  of 
meningeal  hemorrhage  consist  of  an  interval  of  consciousness  or  lucidity 
after  injury,  followed  by  epileptic  or  sjvastic  symptoms,  alterations  in  the 
pupils  and  pulse,  unconsciousness  pissing  into  (!oma,  and  stertorous  respi- 
ration. Tliere  mav  or  niav  not  bc»  external  evidence  of  head  injun'. 
The  character  of  the  par<tliiHli<  (liemiplegia)  may  indicate  that  the  clot 
is  really  upon  the  side  op|M)site  to  that  of  the  skull  which  shows  evi- 
dence of  injury.  In  this  case  arterial  laceration  is  the  result  of  contre- 
coup.  According  to  the  rapidity  of  the  symptoms  is  the  extent  of  the 
primary  lesion.  Meningeal  hemorrhages  involve  immediately  the  motor 
area,  which  makes  diagnosis  all  t\w  e^isier. 

Treatment. — The  majority  of  these  cases  are  fatal  when  left  alone. 
Hence  the  treatment  is  essentially  o[)i»rative,  and  should  be  prompt.  Of 
257  cases  collected  by  Wiesman,  147  were  treated  expectantly,  and  of 
these  131  died  ;  while  of  1 10  cases  operated  on,  only  IM)  died;  and  this  mor- 
tality-rate couhl  be  greatly  imj)roved  upon  in  favorable  cases.  Nothing 
could  si)eak  more  elo(iuently  for  ojMi'raticm  than  such  stiitistics.  The 
skull  should  be  ojwned  in  tlie  indicated  area,  clot  removed,  bleeding 
vessels  sought  for,  counter-opening  made  in  cases  where  the  clot  is  very 
large,  and  drainage  established  through  and  through. 

One  of  the  earliest  Jind  most  instructive  cases  on  record  as  corroborating  bold 
measures  in  these  eases  was  that  reported  by  Parker,  who  in  the  absence  of  exter- 
nal indication,  inferring:  that  he  iiad  to  do  witii  meninj^eal  hemorrliage,  trephined 
first  on  one  side,  and,  finding  no  clot,  trephined  again  upon  the  other  side:  here, 
finding  notliing  between  the  dura  and  the  bone,  he  incised  the  dura,  removed  a 
large  extravasation,  and  saw  his  patient  completely  restored  to  health.  This  waa 
so  late  as  1877,  at  which  time  it  wils  regarded  as  an  exceedingly  bold  procedure; 
which  will  show  what  rapid  advances  have  been  made  in  cerebral  surgery.  It  is 
more  important  to  remove  the  clot  than  to  find  the  artery.  Consequently,  the 
trephine  should  be  applied  at  the  point  mo^^t  indicated  by  a  study  of  paralysis.  In 
other  words,  the  principles  of  cerebral  localization  should  guide,  rather  than  those 
of  arterial  anatomy. 

Ii^juries  to  the  carotid  within  the  cranium  are  exceedingly  nire. 
Still,    it  has  been  injured  in  basjd  fractures  and  penetrating  wounds. 
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Development  of  arterio-venous  aneurisms  after  basal  injuries  is 
(X5Cii8ionally  noted.  They  will  give  rise  occasionally  to  pulsating  exoph- 
thalmiKS.  Pulsating  tumors  within  the  orbit  which  push  the  eye  for- 
ward not  infrequently  occur  after  serious  head  injury.  Of  77  cases  col- 
lected by  Rivington,  41  had  a  traumatic  origin. 

Subdural  hemorrhagres  arc  not  infrequent  in  the  skulls  of  the  new- 
born, and  constitute  the  so-called  apoplexia  neonatorum.  They  may 
occasion  convulsions  and  paralyses  of  irregular  type,  while  if  the  extrav- 
asations become  infected  multiple  abscess  may  result. 

In  adults  subdural  hemorrhages  are,  for  the  most  part,  connected  with  those 
brain  lesions  which  have  been  already  spoken  of  as  contusions.  They  may  be  the 
t»tarting-point8  for  pachymeningitis.  Their  most  common  results  are  disturbances 
of  consciousness  and  mentality.  Paralytic  dementia  follows  in  some  of  these  cases. 
Extensive  subdural  hemorrhage  may  give  a  clinical  picture  corresponding  to  extra- 
dural. Disseminated  minute  ecchymoses  constitute  minute  focal  lesions,  which 
are,  however,  usually  so  distributed  as  to  confuse  and  prevent  accurate  diagnosis. 
Apoplexy  or  intraventricular  hemorrhages,  especially  from  the  lenticulo-striate 
artery  (Charcot's  "artery  of  hemorrhage'*),  have  until  very  recently  never  been 
r^^rded  as  warranting  surgical  interference.  Of  late,  however,  especially  in  the 
ingravescent  or  progressive  forms,  ligature  of  the  common  carotid  has  been  of  some 
service,  though  in  order  to  render  tnis  effective  ligature  must  be  made  very  early 
in  the  course  of  the  case. 

Traumatic  intraventricular  hemorrhage  occurs  in  much  the  same 
way  as  meningeal,  by  cont re-coup.  Individuality  of  symptoms  is  lost 
in  the  general  comatose  condition  of  the  patient,  but  when  operation  is 
performed,  as  it  is  usually  best  to  perform  it,  if  no  extradural  clot  be 
found  and  if  brain-tension  be  evidentlv  increased,  the  dura  should  be 
opened  ;  after  which,  if  no  subdural  clot  be  seen,  the  ventricles  should 
always  Ije  tapped  with  the  exploring  needle.  In  this  case,  if  blood  be 
removed  by  aspiration,  a  knife  should  be  passed  directly  into  the  ven- 
tricle, atYer  which  blood  will  promptly  escape,  if  present.  Dennis  was 
the  first  to  diagnose  the  presence  oi  intraventricular  clot  and  to  deliber- 
ately incise  into  it,  and  I  have  myself  repeatedly  imitated  this  procedure, 
both  with  and  without  success. 


Lacerations  and  Injuries  to  the  Brain-substance. 

These  have  been  already  nearly  sufBcientlv  alluded  to  under  the  term 
cottftmon  of  thi"  brain.  They  may  be  divided  into  those  which  (X5cur 
with  or  without  fracture  of  the  cranial  bones.  The  term  contusion  was 
first  suggested  by  Dupuytren.  The  condition  comprises  all  degrees  of 
injury,  from  the  most  minute  local  disturbances  to  lesions  involving  the 
entire  hemisphere.  The  milder  forms  show  a  sprinkling  of  punctate 
hemorrhages,  numerous  in  the  centre  of  the  injured  area,  the  surround- 
ing tissue  taking  on  a  more  or  less  diffused  tint,  which  fades  out  toward 
the  |x?riphery,  discoloration  being  due  to  the  imbibition  of  the  coloring 
matter  of  the  blood.  In  more  extensive  injuries  clots  as  large  as  i)eas 
or  larger  are  imbedded  at  various  points,  each  surrounded  by  its  area  of 
discolonition.  When  foreign  bodies  have  been  driven  into  the  bmin, 
the  tissue  is  also  discolored,  while  various  foreign  materials  may  l)e  met 
\n\\\.  In  an  instance  of  great  violence  there  may  occur  absolute  rup- 
ture of  brain-tissue  extending  from  cortex  to  ventricle. 


48 


lyjUBIKS  Ah'I)  SURGICAL  DISEASES  OF  THE  HEAD. 


When  the  body  which  causes  the  injury  in  Hmall  the  contUHion  will  be  found 
usually  close  to  the  site  of  injury  or  perhaps  opposite  10  it  (coDtre-coup).  The 
cerebro-apiDal  fluid  is  an  important  agent  in  the  production  of  disseminated  anil 
even  distant  lesions.  When  the  lateral  ventricles  are  compressed  their  contained 
fluid  BeekH  to  eticape  through  the  Sylvian  aqueduct  into  the  fourth  ventricle  and 
the  central  canal  of  the  cord,  all  of  whose  walls  may  be  materially  injured  by  this 
sudden  distention.  In  these  locations  especially,  then,  we  espect  to  meet  with 
minute  extravasations.  Thev  have  been  seen  even  as  far  as  the  lumbar  portions 
of  the  cord.  The  combination  of  contusion  and  in  Ira  meningeal  hemorrhage  if 
most  common,  and  is  that  portrayed  in  Plate  It.  It  is  the  feature  of  contusion 
which  constitutes  the  most  serious  complication  and  the  most  serious  obstacle  ti> 
recovery  after  operation  for  removal  of  sub-  or  extradural  clot. 

Prognos[8. — Pntgnosis  depends  in  large  degree  upon  escape  fmm  or 
occurrence  of  infection.  In  infective  ca,«es  the  princi|)al  dangers  are 
from  blood-pressure  and  from  later  oedema  or  acute  softening.  Brain 
lacerations  may  heal  by  cicatricial  repair,  but  usually  with  some  perver- 
ijion,  at  least  trifling,  of  function. 

The  possibility  of  e^ilif:  df/jenfrafion  qf  large  or  imall  clolt  is  one  of  very  ^reat 
importance.  {See  Cystic  Softening,  p.  392,  Volume  I.)  A  blood-clot  now  within 
the  cranium  which  fails  to  resorb  is  essentially  a  htematoma.  in  whose  interior  soft- 
ening and  conversion  into  a  cyst  may  easily  occur.  These  cysts  make  room  fur 
themselves  at  the  expense  of  surrounding  brain-tissue,  and  when  located  in  the 
motor  area  give  rise  to  localizing  symptoms  as  well  as  to  epileptic  convulsions. 
They  may  be  often  diagnosed  with  certainty  after  an  accurate  history  of  the  case 
and  the  study  of  the  phenomena  which  it  presents.  As  they  grow  older  their  walls 
become  firraer,and  it  is  oflen  pos.siblc  to  dissect  them  out  as  one  removes  any  other 
cyst  from  its  surroundings. 

That  foreign  bodie*  may  be  eitcapaiilaied  and  remain  without  producing  disturb- 
ance is  now  well  known.  As  a  rule,  however,  though  encapsulated,  they  produce 
symptoms  like  headache,  vertigo,  etc. 
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iiial  usually  terminates  in  a  blind  extremity, 
other  foreign  bodies  may  remain  in  its  depths, 
ber  that  the  brain  mav  be  penetrated  through  the  orbit  or 
id  that  small  substnnccs  introducei)  in  this  way  may  cause  subsequent 
fatal  menirigitis.  Thus,  fragments  of  glaits,  umbrella  ti|)s,  ends  of  foils,  knite- 
blades,  etc.  hove  produced  cases  whose  history  is  interesting  reading,  hut  which 
cannot  be  detailed  here.  Needles  have  been  found  In  the  brain  which  must  have 
been  introduced  long  before,  probably  in  infancy, and  which  appear  to  have  caused 
little  or  no  diHturbaiice. 

Symitoms. — The  gencnd  fcntun-s  of  brain  lacerations  are  those  of 
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mniunon.  already  alluded  to,  somewhat  exuj^rated  in  many  cases.  80 
li>D^  ae  the  ilisturliances  are  minute,  evt-n  if  miiltijtlc,  or  the  foreign 
boay  small,  compression  symptoms  are  not  produced,  or  at  least  in  very 
□MxMnplcte  dt^Tce.  Minute  diagnosis  is,  of  course,  im|>oeBible.  The 
most  essential  thing  is  to  decide  upon  the  question  of  operative  inter- 
Tfrence.  In  the  absence  of  distinctly  localizing  symptoms  or  other 
<-xtpni)il  markit^,  which  of  themselves  would  indicate  operation,  it  is 
n^iully  abstained  from.  Upon  the  other  hand,  a  lesion  which  can  be 
>lt8liiictly  localized  is  probably  due  to  extravasation  large  enough  to  be 
i|uii<'  probably  reached  bv  opening  the  skull ;  and,  unless  there  be  other 
>iul  stiflieient  reason  to  the  contrarj-,  this  should  be  done. 

lu  many  instances,  however,  contractures  or  paralyses  of  muscle- 
piufis  occur  later,  and  are  followed  by  spastic  conditions  which  may  be 
permanent.  More  can  be  done  in  these  cases  by  massage,  by  internal 
mpdicaljon,  perha|>s  with  external  counter-irritation,  than  by  distinctly 
wrgical  procedures.  Both  albumimiria  and  glycosuria  are  known  to  be 
iW  result  of  injuries  herein  referred  to,  as  well  as  bulbar  paralysis  and 
ibiiturbances  of  special  .senses.  More  immediate  dangers  after  these 
Wl  injuries  are  those  of  broncho-pueumonia  or  hemorrhagic  or  cedem- 
ilims  infiltration  of  the  lower  lobes  of  the  lungs — conditions  often 
»j«ik«n  of  as  kyponfatic  pneumonia,  much  resembling  those  produced 
npcrimcntally  in  bilateral  division  of  the  pneumt^strics.  Some  of 
them  are  produced  by  paralysis  of  the  glottis,  the  result  of  which  ia 
iitwinpletc  clr*siirc,  with  aspiratitm  of  fluids  and  solids  from  the  mouth 
"Iwee  (lecoin])osition  sets  up  au  iiiicction  within  the  lungs  which  is  often 
tfuken  (if  as  tutpirution  piii-itiiioiim.  Some  form  of  pulmonary  disturb- 
UHK  follows  in  perhaps  one-third  of  the  cases  of  the  injuries  above 
ailiwled  to,  and  shoulil  be  guarded  against  in  every  possible  way. 

Trkatmbst. — Most  important  of  all  is  it  to  emphasize  that  the  safety 
"f  tliwe  patients  depends  in  lat^  measure  upon  the  treatment  ^WmnrtVy 
mrirnt  at  the  hands  of  t/iefirvt  meditiil  attendant .  If  this  be  careful  and 
wptic,  complications  may  be  avoided;  if  otherwise,  infection  within 
I**  cranium  or  within  the  thorax  is  very  likely  to  cause  the  patient's 
"Witli.  Ahaolaie  and  primai'y  disinfeciion  of  all  external  injuries,  no 
natter  what  may  be  considertMl  the  condition  within  the  cranium,  and 
fViii  can'  with  rcganl  to  the  fee«ling  of  the  patient  and  his  general 
nuftiriK,  will  never  be  more  life-saving  than  in  these  instances.  These 
"Wuirks  are  made  because  rontueions  and  the  more  extensive  lacerations 
»if  rarely  met  with  in  the  absence  of  some  scalp  wounds  or  fracture, 
•nidi  of  themselves  should  be  treated  along  liues  already  clearly  indi- 
oInI.  When  the  trephine  is  not  called  for  on  account  of  external 
loj'in-,  its  use  should  l>e  dictated  entirely  by  what  may  l>e  judged  of  the 
'oternal  conditions  and  by  indications  already  considered. 
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Ennif}!'  of  brain-matter  hrt/ond  iU  nminal  levrl  is  not  uncommon  in 
"wnnpotiijti  with  coiniK)Uiid  fractures  or  their  seqiielte.  It  may  be  pri- 
•Mf), cwaping  wilii  tlie  blood  at  the  time  of  the  accident,  or  secondary, 
'"turring  tluriiig  the  ensuing  days.  Any  lesion  of  this  kind  in  which 
■iiE  liniin  appears  or  can  be  handled  is  entitled  to  the  term  prolapsae,  m 
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contradistinction  to  hernia^  which  implies  that,  though  escaping  from  the 
proper  cavity,  it  is  nevertheless  covered  by  other  textures — e,  g.  dura  or 
scalp. 

The  protrusion  may  vary  in  size  from  a  very  small  tumor  to  one  the 
size  of  a  fist.  It  is  always  the  result  of  increased  intracranial  tension, 
and  may  be  produced  by  hemorrhage,  by  serous  imbibition,  or  as  the 
result  of  brain-abscess.  When  immediate,  it  is  of  the  first  variety; 
when  later,  of  the  second  or  third.  When  abscess  is  present  it  usually 
delays  a  protrusion,  which  is  produced  by  degrees.  Prolapse  occura  for 
the  most  part  through  large  openings,  such  as  those  made  by  gunshot 
wounds,  tne  trephine,  etc.  Prolapse  proper  implies  laceration  of  the 
dura.  It  pertains  obviously  to  the  convexity  of  the  skull,  occurring, 
however,  in  exceedingly  rare  cases  into  the  orbit,  etc. 

The  PROCiNOSis  is  generally  unfavorable.  There  is  always  risk  of 
oedema  or  infection,  either  of  which  may  prove  fatal. 

Infiltration,  gangrc»ne,  suppuration,  or  repair  by  granulation  may 
so  disfigure  and  disguise  the  real  brain-substiince  as  to  lead  to  error  of 
diagnoalii.  It  by  no  means  follows  that  every  tumor  presenting 
through  an  o])cning  in  the  skull  is  of  this  character.  When  gangrene 
and  spontaneous  se|)aration  occur,  s])ontaneous  recovery  may  follow,  the 
stump  being  covered  by  granulations  and  finally  roofed  over  by  connec- 
tive tissue. 

TuEATMir^^'T. — Treatment  in  the  ])rimary  cases  should  include  the 
most  rigid  asepsis  with  removal  of  all  foreign  |)articles.  Localized 
pressure  (l(x*s  some  good,  espi'cially  in  those  cases  where  it  can  be  tole- 
rated. Signs  of  abscess  should  always  bo  wat<*hed  for,  and  deep  explor- 
ation is  often  justified  or  indicated.  While  excision,  cauterization,  etc. 
are  often  heralded  as  successful,  thev  are  bv  no  means  without  their 
dangers.  Ceases  that  admit  of  it  should  wear  a  protective  shield  properly 
mouhled  to  the  ])art.  Skin-tninsplantation,  or  even  osteoplastic  repair 
of  the  defect,  may  give  g()(Kl  results  in  favorable  cases. 

Injuries  to  Cranial  Nerves  with  or  without  Lesions 

OF  THE  Cranium. 

The  olfddov}!  nerve  is  sometinios  injured  by  ]>enetrating  w^ounds  of 
the  frontal  region,  or,  iigain,  by  infiltration  of  fluid  along  it*;?  course 
through  the  pores  of  the  lamina  cribrosii.  In  some  of  these  latter  cas(»s 
function  returns  after  a  while.  Loss  of  smell  is  not  necessiirily  due  to 
injury  to  this  nerve,  but  may  be  prcKluced  by  the  plugging  of  the  nostril 
with  blood,  etc. 

The  opiie  nerve  may  be  injunMl  at  any  ])oint.  It  has  been  torn  fn)m 
the  globe  by  external  violence  ;  foreign  bcxlies  may  be  imbedded  in  it, 
etc.  When  the  h'sions  o<*cur  posterior  to  the  entrance  of  the  central 
vessels,  the  o])hthalmoscopi(^  ])icture  will  be  noruial,  at  least  for  some 
time,  but  when  anterior  to  the  vessel  entrance  changes  are  produced 
much  n\sembling  those  of  embolism  of  the  central  artery.  The  optic 
<»jinal  is  often  injured  in  basiil  fractures  and  the  opti(»  sheath  more  or 
k»ss  filled  with  blood,  whose  ])resence  is  not  always  rasily  accounted  for. 
Fragments  may  be  splintered  from  the  canal,  and  these  may  injure  the 
nerve. 
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The  oculomotor  or  third  nerve  may  be  injured  during  birth  by  the  pressure  of 
obstetric  forceps,  as  well  as  by  fractures  of  the  orbital  roof  or  by  penetrating 
wouDds.  Paralysis  of  the/oiir/A  nerve  after  head  injury  is  very  rare.  The  abducens 
is  paralyzed  in  some  cases  of  pulsating  exophthalmos. 

Injuries  to  the  fifth  nerve  are  mostly  ooserved  in  connection  with  extensive 
lesions  involving  as  well  the  other  cranial  nerves.  Anaesthesia  of  the  trigeminal 
area  after  head  injuries  leads  to  a  neuro-paralytic  lesion  of  the  eye,  and  there  is 
reason  to  think  that  many  cases  of  unilateral  atrophy  of  the  face  are  due  to  some 
injury  in  the  neighborhood  of  the  petro-basilar  synchondrosis. 

The  seventh  and  eighth  pairs  are  more  frequently  injured — the  facial,  for  instance, 
by  the  obstetric  forceps  during  parturition  at  its  exit  from  the  skull,  or  by  various 
blows  from  the  outside.  In  basal  fractures  it  alone,  or  with  the  auditory  nerve,  has 
been  paralyzed  in  numerous  instances.  When  the  facial  is  torn  across,  as  may  easily 
happen  during  its  passage  through  the  petrous  bone,  paralysis  may  be  immediate, 
and  probably  permanent.  If  improvement  or  recovery  follow,  the  nerve  certainly 
has  not  been  aivided,  but  the  paralysis  is  probably  due  to  pressure  by  blood-clot  in 
the  Fallopian  canal.  In  other  instances  where  facial  paralysis  comes  on  more  slowly 
it  is  probably  due  to  an  ascending  neuritis. 

Disturbances  of  the  auditory  nerve  have  more  significance  in  diagnosis  of  basal 
fracture  than  those  of  the  facial.  Hemorrhages  into  the  internal  ear,  or  even  fill- 
ing of  the  middle  ear,  may  occur  without  fracture,  but  the  presumption  is  in  favor 
of  such  injury. 

The  other  cranial  nerves  have  been  known  to  be  injured  in  oue  way  and  another, 
but  such  injuries  are  mere  surgical  curiosities,  save  in  those  cases  wnere  the  lesion 
is  so  extensive  as  to  determine  a  speedy  death. 

Septic  Infections  within  the  Cranium. 

Under  the  general  term  septic  infection  I  mean  to  include — 

A,  Abscess; 

B,  Thrombosis; 
C  Sinus  phlebitis ; 
I),  Meningitis ; 

E.  Encephalitis  ; 
these  being  in  effect  different  manifestations  of  infection,  the  clinical 
picture  differing  according  to  the  tissues  and  localities  involved.  For 
tlie  production  of  these  infectious  conditions  no  special  bacteria  other 
than  those  already  alluded  to  in  Chapter  III.  Vol.  I.  are  comprehended. 
Their  method  of  activity  is  there  discussed  at  sufficient  length,  and  we 
need  here  only  consider  the  various  paths  of  infection.  These  may  lie 
along  tlie  blood-vcHseli^j  the  lifmph-vesseh,  nerve-sheath^n,  and  prolongations 
of  the  viembranou4t  sacs  which  extend  from  the  cranial  cavity  proper. 

There  is  free  communication  around  the  brain-box  of  all  the  sinuses  or  cavities 
which  contain  air  which  have  to  do  with  the  senses  of  smell  and  hearing.  There 
is*,  furthermore,  free  communication  between  the  orbit  and  the  interior  of  the  cra- 
nium. Infection  commencing  in  the  nose  may  spread  to  the  ear  by  the  Eustachian 
tube,  to  the  frontal  and  ethmoid  sinuses  by  means  of  the  continuous  lining  mem- 
brane, or  to  the  brain  proper  or  its  membranes  by  the  lymphatics,  whose  connec- 
tion therewith  has  received  ample  demonstration.  When  the  middle  ear  is  filled 
up  with  granulation-tissue,  this  will  form  a  most  favorable  site  for  the  development 
of  micro-organisms.  The  same  is  true  of  the  frontal  sinus  when  the  infundibulum 
is  partially  closed.  In  both  of  these  cavities,  as  in  the  mastoid  cells,  organisms 
find  a  closed  incubating  chamber  most  favorably  located.  The  extension  of  both 
the  subdural  and  subarachnoid  spaces  along  the  optic  nerve  will  easily  explain  the 
transmission  of  infection  from  the  orbit  to  the  brain.  It  has  only  been  recently 
recognized  that  the  teeth  also  constitute  paths  of  infection,  and  abscess  in  the  brain 
may  be  found  containing  pathogenic  organisms  normal  only  in  the  human  mouth. 
Furthermore,  cellulitis  in  its  various  expressions  may  find  an  easy  propagation  from 
the  scalp  to  the  membranes,  or  even  to  the  brain  itself. 
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If  the  inflammatory  process  be  slow,  we  may  have  localized  involvemeutof  the 
dura  with  extradural  abscess,  with  perhaps  adhesive  inflammation,  resulting  in 
adhesions  with  the  arachnoid  and  pia ;  by  virtue  of  which  a  general  meningitis  is 
guarded  against.  Adhesions  failing  or  when  the  infection  is  widespread,  we  have 
invasion  of  the  whole  subdural  space  and  general  leptomeningitis.  Both  this,  as 
well  as  abscess,  may  result  from  thrombotic  or  embohc  processes  alone,  which  are 
then  secondary  to  some  similar  disturbance  elsewhere  primary. 

There  are  also  numerous  traumatic  conditions  predisposing  to  infection,  y^Kt- 
i\ii\jL\2iT\y punctured  wounds.  Here  infective  thrombosis  in  the  diploe  extends  along 
the  perivascular  sheaths  to  the  brain.  In  subperiosteal  abscess  deep  extension  i» 
also  favored.  Punctured  fractures,  as  basal  fractures,  permit  the  introduction  of 
infective  materal.  Even  from  contusions  and  injuries  which  have  not  produced 
fractures  we  may  get  external  abscess,  which  may  later  communicate  an  infection 
to  the  interior. 

The  most  coninion  of  all  the  paths  of  infection  is  affonlod  by  tlie 
middle  ear^  especially  when  involved  in  a  chronic  suppurative  lesion, 
which  is  by  no  means  necessarily  connected  with  the  ])atulous  tympanic 
membrane,  and  which  may  consequently  be  undiscovered,  though  in 
more  or  less  constant  activity. 

^1.  Abscess  of  the  Brain. — Tliis  may  be  traumatic  or  non-trainnatic. 
The  former  variety  is  for  the  most  part  due  to  the  direct  result  of  injury, 
infection  displaying  its  consequences  promptly  or  sometimes  not  until  long 
l^eriods  of  time  have  elapsed.  The  ordinary  form  occurs  within  the  first 
two  weeks,  usually  as  an  acute  (»ortical  abscess  beneath  a  more  or  less 
compromised  meml)nme,  surrounded  by  a  zone  of  red  softening,  and 
this  by  anoth(T  of  brain  oKlema.  The  chrojiic  traumatic  abscesses  are 
less  often  cortical,  but  usually  are  dee])er.  They  are  usually  marked  by 
prolonged  suppunition  of  the  external  wound,  but  sometimes  occur 
through  some  mechanism  not  yet  well  underst(X)d.  Only  the  chronic 
abscesses  show  encdpHuhitioHy  the  capsule  partaking  of  the  character  of 
the  pyophylactic  membrane  (see  Vol.  I.  Cliapter  IX.)  elsewhere 
described.  It  may  cover  a  long  ])eriod  of  time — to  my  j)ersonal  know- 
ledge at  least  nine  years,  while  others  have  mentioned  twenty  and  more. 
The  noti'trauDiafic  (thsrcfiscf^  are  for  i\w  most  ])art  due  to  middle-ear  dis- 
eaac.  When  the  roof  of  the  tympanum  breaks  down,  it  is  the  middle 
fossil  of  the  skull  which  is  infected  ;  when  the  posterior  wall,  naturally 
the  posterior  fossa.  The  most  common  results  of  perforation  of  the 
tympanic  roof  is  involvement  of  the  mastoid  antrum  or  the  sigmoi<l 
groove  and  sinus.  In  the  foniK^r  ease  we  get  temporo- sphenoidal 
abscess;  in  the  latt<T,  cerebellar,  if  any.  Previous  to  actual  perforation 
there  is  thinning  of  bone  with  thrombosis  along  the  minute  veins  con- 
nected with  the  sinuses.  When  the  dura  is  ex])osed  by  the  carious 
process,  granulation-tissue  often  ])rot<'ets  it  against  further  inroads,  while 
masses  of  the  same  ])roj<'eting  into  the  tympanum  have  been  mistaken 
for  pn)lapse.  W^  the  sigmoid  groove  be  the  site  of  the  first  disturbance, 
extradural  abscess  may  form  between  the  sinus  and  the  remaining  bone, 
the  granulating  pnK'css  then  involving  the  whole  bony  groove.  Its  later 
consequence  is  ,v/>/^/.s  j/h/rhiti.s,  .sinnf<  tlu'0)nl)(tsif<,  or  intradural  infection. 
If  there  be  adhesion  betw(vn  the  dura  and  the  cortex,  we  \:^i  actual 
brain  ulceration  without  formation  of  a  true  abscess ;  but  if  once  the 
j)erivascular  sheaths  have  carrie(l  infection  to  the  substance  of  the  brain, 
there  is  a  rapid  ])urulent  disintegration  of  the  same,  and  formation  of  a 
true  subpial  or  deep  abscess,  which   latter  is  in  clfect  a  purulent  en- 
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ftphalitis.  MaoewcD  has  shown  how  inipnrtunt  it  is  not  merely  to 
■mcualc  Hiicli  ab-'Wesses,  but  to  eradiiute  the  {latli  of  iufbetion  from  the 
BliDt  of  origia,  which  is  rarely  easy. 

■  Extradaml  piut  may  escape  into  the  mastoid  cells  by  eroeion  of  their 
■jner  walls.  Such  piia  nmy  escai>e  siiddeuly,  and  serious  symptoms  thus 
Bi  mitigated.  Kvcn  abscess  of  the  bone  may  thus  empty  it^^lf  by  the 
■Oceas  of  adhe^iion  and  pointing  toward  the  surface,  but  such  a  thing:  i^^ 
Host  isrc.  Pus  from  trie  mastoid  celk  may  perforate  the  temporo- 
Baxilhirj'  joiut  or  escape  along  the  digastric  groove  and  form  deep  cer- 
Btnl  abeeesses. 

■  Once  the  untvhnoidal  tissue  be  iuvolvefl,  both  subdural  and  sul>- 
Hnchnoidnl  spaces  participate  in  the  infection,  and  the  brain  floats  upon 
Kpufr-bed  rather  than  a  water-bod.  Leptomenivffilia  imder  these  circum- 
Btiices  bi^imes  quickly  diffused  and  fatal.  Serous  Hnid  may  accumulate 
m/t  (|aiclcly  a^  to  produce  death  by  mere  obstruction  to  the  cerebral 
Unod-vesaels,  while  distention  of  the  ventricles  and  an  acute  infectious 
Kitt«nifll  hydrocephalus  is  possible.  Leptomeningitis  may  be  propagated 
■wherever  anatomical  paths  may  carry  it,  even  to  the  cauda  equina  and 
K^mig  the  spinal  nerve-sheaths. 

B  The  pus  within  cerebral  abscesses  is  often  discolored,  sometimes 
KtfTnisive.  A  greenish  color  is  usually  imparted  by  the  bacillus  pyocy- 
Bineiu,  while  the  offensive  odor  comes  mostly  from  the  bacillus  coli, 
B  Around  every  such  absces.'*  Is  a  zone  of  actively  inflamed  cerebral  tissue. 
B  U  within  this  zone  a  pyophylactic  membrane  may  be  produced  by  con- 
B  densation,  the  abscess  may  become  encapsulated  and  life  be  prolonged. 
B  WhvQ  u  capsule  fails  to  form,  the  process  being  too  acute  or  rapid,  death 

■  ittheBpeecIy  termination  of  such  a  case.  These  abscesses  are  for  the 
I  Uwt  |iart  single,  but  may  be  multiple.  There  is  also  a  metastatic 
B  expression  of  abscess-formation,  seen  in  typical  cases  of  pyiemiu 
I  wiww  numerous  miliary  abscesses  are  found  withm  the  brain.  Pressure- 
B  jpnpUims  are  less  likely  from  abscess  than  from  a  tumor  of  the  same 

■  bulk,  while  there  is  much  greater  liability  to  t^dcma  and  sudden  infec- 
hBOil  Gradually  extending  paralysis  implies  patholc^ical  activity 
Binund  the  abscess.  Large  collections  of  pus  are  often  met  with  in 
B'tbe  least  vital  parts  of  the  brain,  as  in  the  frontal  or  temporo-sphenoidal 

■^  SYMPTims  OF  BRAix-ABsrEss. — Aside  from  causal  indications  {e.  g. 
Ittjnry  to  the  head,  middle-ear  disease,  recent  operations  upon  the  air- 
BWatuning  cavities,  etc.),  the  first  symptoms  may  be  slight.  They  con- 
Hvn  nsually  of  licadaclic,  often  ascribed  to  cold  or  trifling  injury',  becom- 
^m[  Rxaggeruted,  rarely  definitely  located,  radiating  widely.  In  time  it 
^P> spoken  of  as  "excruciating,"  and  may  be  continuous  or  intermittent. 
Hfomiting  is  not  infrequent,  rarelya«K)mpanied  by  nausea.  Chills  come 
^pi  esriy  in  the  history  of  the  case,  varj'ing  in  intensity,  duration,  and  fre- 
^nneaev.  The  more  frequent,  the  more  likely  is  it  that  the  abscess  results 
^^Wn  mme  general  infection.  Temperature  is  seldom  much  elevated  ;  it 
^pnftca  Bubnomial.  When  exalted,  it  is  in  proportion  to  the  degree  of 
^pKUD^l  involvement.  If  pressure-symptoms  become  marked,  we  get 
■tte  Usual  slow  pulse  due  to  increased  tension.  After  evacuation  of  pus 
^fftwu re-symptoms  may  subside,  but  temperature  rise.  Such  discharge 
Bnoni  the  n)i<ldle  ear  as  may  have  beeu  previously  notctt  usually  dimin- 
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ishes.  A  hi'story  of  cessation  of  discharge  and  of  increased  pain  and 
fever  occurring  at  irregular  intervals  is  very  characteristie. 

These  patients  seldom  come  under  the  surgeon's  notice  until  the  con- 
dition is  evidently  most  serious.  If  they  are  still  conscious,  pain  is  the 
dominating  complaint.  This  may  be  aggravated  by  percussion  over  the 
affected  region.  Rigidity  of  the  sterno-mastoid  on  the  affected  side  is  a 
sign  of  lesion  of  the  sigmoid  sinus.  Pain  elicited  by  deep  pressure  in 
the  posterior  cervical  triangle  is  also  significant.  There  is  mental  hebe- 
tude, progressive  failure  of  mental  and  physical  power  as  the  stupor 
increases,  or  coma  becomes  marked. 

Abftcesa  may  be  often  distinguished  from  infectioxis  fhrortihoms^  since  in 
the  latter  respirations  are  quickened  and  vomiting  occurs  when  the 
patient  is  in  the  upright  position. 

Vomiting  ac<*ompanied  by  cephalalgia  is  always  indicative  oftntracra- 
nial  mischief.  If  it  be  a  special  feature  throughout  the  case,  it  may 
indicate  cerebellar  lesion.  Convulsions  are  also  frequent,  but  rarely  dis- 
tinctive. They  are  the  result,  for  the  most  part,  of  secondary  irritation 
of  motor  areas.  Paralysis  is  the  consequence  of  destructive  rather  than 
of  irritative  lesions. 

Much  of  value  can  be  learned  from  a  careful  examination  of  the  ear, 
and  here  the  careful  use  of  a  probe  will  give  much  information. 

Localizing  symptoms  arc  only  occasional  in  connection  with  cerebral  abscera, 
because  the  majority  of  tliese  lesions  are  located  without  the  motor  area.  Papil- 
lary alterations  are  indefinite.  As  an  abscess  enlarges  the  size  of  the  pupil  may 
increase.  Infective  thrombosis  rarely  affects  the  pupils,  save  that  when  located  in 
the  cavernous  sinus  it  may  produce  ptosis.  In  (effiporo-sphenoidal  abscess  pain  is 
usually  localized  at  or  near  the  ear  upon  the  same  side.  As  the  motor  area  becomes 
involved  we  have  the  gradual  development  of  distinctly  localizing  phenomena, 
referred  to  the  opposite  side.  Facial  paralysis  is  common  in  advanced  destructive 
lesions  in  the  mastoid  and  tympanum.  When  produced  by  cortical  lesion  it  is 
rarely  so  pronounced  as  when  by  direct  paralysis  of  the  nerve.  In  frontal  al>sctts 
there  are  few,  if  any,  localizing  phenomena.  Abscess  in  the  parietal  region  is  most 
commonly  of  traumatic  origin,  and  is  to  be  suspected  in  accordance  with  external 
surface  markings.  Occipital  abscess  is  exceedingly  rare ;  cerebellar  abscess  furnishes 
few  localizing  symptoms.  Its  most  prominent  clinical  features  are  retraction  of  the 
head  and  neck;  slow,  feeble  pulse  and  respiration;  subnormal  temperature;  vio- 
lent yawning;  rigidity  of  the  masseters;  slow  speech  ;  optic  neuritis;  vertigo  and 
vomiting.  If  accompanied  by  thrombosis,  there  is  pain  and  pressure  in  the  upper 
part  of  the  neck.  In  all  of  these  cases  when  abscess  is  near  the  surface  there  is  more 
or  less  leptomeningitis,  which  becomes  diffuse  at  once  when  the  abscess  bursts.  If 
meningitis  be  present,  we  have  high  temperature  without  marked  remissions,  rapid 
pulse,  and  general  irritability,  rapidity  of  pulse  indicating  predominance  of  lepto- 
meningitis over  encephalitis,  since  the  more  marked  the  latter  the  slower  the  pulse. 
As  distinguished  from  sinus  thrombosis,  we  have,  in  the  latter,  high  temperature 
with  marked  remission,  rapid  and  weak  pulse,  frequent  chills,  profuse  sweats,  and 
often  symptoms  of  pulmonary  infarct,  or  diarrhoea,  with  cervical  and  submastoid 
tenderness  and  involvement  along  the  jugular  vein  upon  the  affected  side.  If  all 
three  conditions  be  as)<oriated,  the  sgmptoins  of  thrombosis  usually  prevail ^  though  we  may 
get  retraction  of  the  head  due  to  bju<ilar  meningitis.  As  between  tumor  and  abeces.*) 
we  have  in  the  former  absence  of  explanation  of  infection,  slow  progress  of  symp- 
toms, more  definite  localizing  phenomena,  progressive  involvement  of  nerves,  pro- 
nounced optic  neuritis,  absence  of  chill,  and  alternating  periods  of  mitigation  of 
symptoms.  Temperature  and  pulse  afibrd  little  help,  save  that  subnormal  temi>era- 
ture  points  rather  to  abscess. 

pROfiNOsis. — From  qwqvx  direction  come  statements  that  the  tendency 
of  cerebral  abscess  is  invariably  toward  fatalitv.     No  matter  what  tlie 
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cause,  unless  relief  be  promptly  afforded  death  is  the  sure  result.  Of 
the  acute  cases,  those  not  promptly  operated  usually  die  within  a  few 
weeks  ;  the  more  chronic  or  prolonged  cases  unfortunately  rarely  come 
under  surgical  treatment.  Most  of  those  which  do  are  the  result  of  dis- 
ease in  or  about  the  middle  ear.  Were  it  possible  to  diagnose  an  attack 
of  these  abscesses  early,  prognosis  would  be  much  more  favorable. 
When  seen  before  necessarily  fatal  complications  have  arisen,  in  in- 
stances where  the  position  can  be  reasonably  well  determined,  surgical 
attack  is  likely  to  give  good  results.  After  proper  evacuation  even  com- 
plete mental  and  bodily  recovery  is  possible.  Anchoring  of  the  brain 
by  adhesions  may  l^ave  a  train  of  disquieting  symptoms,  wnich,  however, 
are  not  so  bad  as  fatality.  One  must  never  forget  that  abscesses  may 
remain  for  a  long  time  encysted,  and  yet  be  a  fruitful  source  of  danger. 
Multiple  abscesses  may  complicate  both  the  diagnosis  and  the  treatment 
and  produce  a  condition  beyond  help. 

The  operative  treatment  of  these  cases  will  be  discussed  by  itself. 

B.  Sinus  Thrombosis. — The  sinuses  are  predisposed  to  thrombosb 
by  virtue  of  their  size,  inflexibility,  shape,  and  the  fact  that  they  are  not 
emptied  during  respiration  ;  all  of  which  tend  to  retard  blood-flow.  If 
to  these  be  added  defect  in  the  blood-supply,  then  everything  predisposes 
toward  murasmic  thrombcms.  This  occurs  much  less  frequently  than  the 
infective  form,  is  mostly  confined  to  the  longitudinal  sinus,  is  noted 
mainly  at  the  two  extremes  of  life,  and  is  often  seen  in  cases  of  death 
following  exhausting  diarrhoea  in  children.  In  the  marcumiic  form  the 
clots  are  dense,  firm,  stratified,  and  non-adherent ;  they  very  rarely  occupy 
the  whole  calibre.  In  the  old  cases  the  clots  may  be  tunnelled  sufficiently 
to  permit  re-establishment  of  circulation.  Their  principal  evil  conse- 
quences are  oedema  of  the  frontal  lobes  and  sero-sanguineous  effusion 
into  the  ventricles  or  orbits — in  the  latter  case  producing  exophthalmos. 
Sometimes  epistaxis  is  produced.  Strabismus,  tremor,  muscle-rigidity 
or  contractures  are  more  often  seen  conjoined,  especially  in  children, 
with  convulsions,  sometimes  unilateral,  and  choked  disk. 

The  DIAGNOSIS  in  adults  is  difficult,  but  in  children,  when  convulsions 
occur  after  exhausting  illness  with  the  signs  just  noted,  marasmic  throm- 
bosis may  ordinarily  be  diagnosticated. 

Infective  thrombosiHy  the  other  variety,  is  due  exclusively  to  the  inva- 
sion of  pyogenic  organisms.  It  is  met  with  mostly  in  the  basal  sinuses ; 
its  origin  is  local,  and  it  is  always  secondary  to  some  external  infection. 
Its  most  frequent  cause  is  middle-ear  disease  ;  consequently,  the  sigmoid 
sinus  is  the  one  most  often  involved.  It  may  follow  carbuncle,  erysip- 
elas, or  cellulitis  of  the  external  parts,  or  nasal  ulceration,  as  well  as 
dental  caries,  suppuration  of  the  tonsils,  etc.  Infection  may  be  propa- 
gated by  tissue-continuity  or  through  the  circulation. 

Clots  form  for  the  most  part  rapidly,  completely  occlude  and  quickly  adhere  to 
the  8inu8-walls ;  soon  they  begin  to  disintegrate,  pus  is  formed,  and  the  resultant 
fluid  is  a  mixture  of  blood-elements  and  pus  swarming  with  bacteria  and  tending 
constantljrto  enlarge  the  limits  of  the  lesion.  The  clot  frequently  extends  into  the 
internal  jueular,  with  production  of  local  lesions.  Outside,  the  smooth  venous 
walls  have  less  resistance,  and  there  is  more  opportunity  for  dislodgement  of  clot. 
Purulent  fluid  oflen  collects  between  the  sinus  and  the  surrounding  bone  and  may 
escape  by  the  mastoid  vein.  Its  significance  upon  the  exterior  should  never  be 
minunized.    So,  also,  it  may  extend  along  the  posterior  condyloid  foramen  and 
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produce  deep  cervical  abscess.  This  pathological  activity,  if  not  too  rapid,  tends 
to  the  formation  of  granulation-tissue  around  the  sinus- walls,  which  will  extend 
into  the  bone  as  into  the  lumen  of  a  vessel.  It  may  act  as  a  barrier  and  later 
organize,  or  it  may  itself  rapidly  break  down.  The  terminal  limits  of  most  of 
these  thrombi  are  protective.  Thus,  a  cord-like  mass  in  the  internal  jugular, 
beneath  the  sterno-mastoid,  helps  to  protect  against  pulmonary  infarct. 

Symptoms. — Infective  thrombosis  presents  few  distinctive  symptoms. 
Local  iselitemia,  j)erversion  of  function,  extracranial  oedema  are  too 
vague.  Headache  is  nearly  always  constant,  and  vomiting  is  frequent ; 
temperature  runs  higli  with  marked  remissions ;  the  pulse  is  small  and 
rapid,  and  remains  so  even  under  an  anaesthetic.  Chilh  are  frequent, 
are  of  the  pyemic  type,  and  are  followed  by  copious  sweats.  Should 
pulmonary  infarction  occur,  we  will  have  the  typical  thoracic  signs, 
although  at  first  physical  examination  may  give  negative  results.  Later, 
however,  we  get  prune-juice  expectoration,  putrid  sputum,  etc.  Cere- 
bral function  is  disturbed  late,  rather  than  early.  The  duration  of  the 
disease  ordinarily  is  from  two  to  four  weeks.  Should  meningitis  com- 
plicate the  case,  there  is  more  violent  headache,  persistent  high  temj)er- 
ature,  great  excitement,  muscle-spasm,  strabismus,  delirium,  and  coma ; 
if  the  sigmoid  sinus  be  involved,  there  is  usually  retraction  of  the  head. 
Should  leptomeningitis  extend  down  the  spine,  girdle  pains  >vill  be  com- 
plained of. 

We  may  also  have  exophthalmos  on  one  side  or  both,  with  conjunctival  injec- 
tion, oedema  of  the  lids,  and  disturbances  of  vision,  due  to  thrombosis  of  the 
cavernous  sinus  and  stasis  in  the  ophthalmic  vein.  In  thrombosis  of  one  trans- 
verse sinus  only  the  internal  jujrular  on  that  side  will  carry  less  blood.  So  long 
as  that  on  the  other  side  is  ire^,  it  will  take  that  which  cannot  pass  through  the 
obstructed  one.  Consequently,  the  jugular  on  the  other  side  will  carry  more.  But 
if  the  contained  clot  extend  so  far  that  direct  communication  with  the  internal 
jugular  is  interfered  with,  then  the  internal  jugular  of  the  affected  side  will  be 
almost  empty,  while  the  external  of  the  same  side  will  be  the  more  distended. 
When  the  eye  is  protruded  and  the  frontal  vein  distended,  it  is  evident  that  the 
cavernous  sinus  on  that  side  is  involved.  If  the  superficial  veins  of  the  scalp  be 
distended,  it  is  the  superior  longitudinal  sinus  which  is  at  fault.  When  the  veins 
of  the  mastoid  region  are  involved,  we  may  locate  tlie  thrombus  in  the  transverse 
sinus;  when  there  are  no  localizing  symptoms,  we  can  only  say  in  a  general  way 
that  thrombosis  has  occurred. 

Prognosis  is  always  unfavorable,  though  recovery  is  not  impossible. 
The  theraj>eutics  are  in  the  main  prophylactic.  By  actual  physiologicid 
rest  the  possibility  of  pulmonaiy  complications  can  be  diminished.  The 
treatment,  aside  from  this,  is  purely  operative,  and  will  be  discussed 
elsewhere. 

C  Sinus  Phlebitis. — This  may  be  the  result — 
{a)  Of  thrombosis ;  or, 

(b)  The  continuation  of  suppurative  processes  from  neighboring 
tissues. 

Infective  thrombi  prcKluce  sinus  phlebitis  by  din^ct  extension  fn>m 
within,  as  do  surrounding  suppurative  foci  from  without.  Acute  sui>- 
pu rations  often  fallow  vessels  and  nerves,  and  work  their  way  along  the 
conm^ctivc  tissues  surrounding  them,  and  thus  penetrate  from  the  dura 
into  the  sinus  ;  but  for  the  most  ])art  the  veins  which  empty  into  a  sinus 
are  directly  responsible  ibr  its  infection.  External  lesions  as  well  as 
internal  furnish  such  infection  by  means  of  the  wonderfully  free  venous 
anastomosis. 
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In  sinu?  phlebitis  tlie  sinus-walli*  are  thickened  and  infiltrated,  while 
ra%-ily  is  filled  with  breaking-down  clot.  The  veins  of  the  cnrtex 
1  it*  meiubranea  are  overfilled,  and  extravasations  often  complicate 
PC  t'Hse^.  In  fact,  with  einua  phlebitis  wo  often  fiud  pachymeningitis 
]  leptomeuingitis,  and  even  brain-abscess. 

SvMPTOMa — These  are  seldom  abaolntcly  diagnostic,  Hinus  phle- 
is  '\&  often  aeconijnnied  by  meningitis,  even  ence)>ha litis.  The  first 
inpiom  is  usually  severe  headache,  often  localized,  made  worse  by 
sssure.  Anorexia,  with  early  mental  disturbance  and  often  delirium, 
ilovs,  with  vomiting,  regtlessness,  and  mania,  changing  to  stupor  and 
nils.  Itigidiii/  or  epasm  of  cervicaJ  muadeg,  or  of  thostt  of  the  extrem- 
Het,  followed  by  paralyses,  ie  often  seen.  Evidences  of  irritation  of 
voal  wrveit,  particularly  the  oculo-motor  or  the  vagns,  are  not  rare. 
Bhen  pyiemie  symptoms  occur  they  are  vague  and  are  raoet  conspicuous 
il  itie  lungs  and  liver.  Taken  in  conjunction  with  a^ravuting  brain- 
ipayUjmSf  they  make  prognosis  moat  unfavorable. 

9fmptom«  will  in  lBra;e  measure  depend  upon  the  sinus  moat  involved.     Tliey 

ccncMcbaraclenstic  if  this  be  tbe  cawmounsinue.    Here  we  have  dti^turbances 

hdwejc  on  the  anme  side,  cwngeat ion  oforbitBl  veins,  pain  and  photophobia,  and. 

r.doudinesa  or  the  mrnea  and  oMleina  with  exophthalmos.    Finally,  the  pupil 

HBM  pftratyzed  and  dilated,  the  cornea  loses  ita  polish,  the  upper  lid  cannot  oe 

ed,uid,  if  the  case  persist  long  enough,  the  cornea  ulcerates.    Along  with  these 

.  jleridencM  there  will  be  complaint  nf  frontal  pain,  iiauallv  with  paralysis  of 

i&lllTjKi^liWHal  nerve  and  consequent  thickness  of  speech.     When  the  Iraarverie 

iIbu  u  involved,  we  have,  first,  vagus  irritation,  then  paralysis  with  i^aralytic 

«s  in  the  muscles  of  the  jaw.  the  tongue,  palate,  pnarynx,  etc.    Diaphrag- 

.  ..inttons  arc  interfered  with  and  the  character  of  the  respiration  altered.   As 

ttrlruable  extends  to  the  internal  jugular,  we  have  further  paralysis  of  accom- 

f^pfg  nerves,  especially  of  the  hvpoglosaal.    As  the  irritation  extends  down  the 

■nln,  we  will  have  tenderness,  rigidity,  and  often  swelling.     The  local  signs  and 

IfBploiDs  vary  obviously  as  the  lesion  extends  from  one  sinus  lo  the  other,  since 

~li«o  Mw  cavernous  sinus  is  involved  the  trouble  nearly  always  eitenda  to  the 

llw,ftni]  local  symptoms  are  repeated  upon  the  opposite  side. 

DlAHSOSis. — Primaiy  symptoms  are  those  common  to  all  of   the 

ilitcranial  infections.     In  the  presence  of  pvKmic  features  symptoms 

Hocal  involvement,  swelling  of  jointe,  etc.,  one  can  ordinarily  elim- 

•le  tJie  pure  type  of  meningitjs.     Should  there  be  evident  reaaon  for 

*ep  infection,  diagnosis  is  also  simplified.    Oculo-motor  paralysis,  ptosis, 

^pllary  ultcnitions,  etc.,  occurring  early,  are  of  great  importance.    Eye- 

(f™p'*'ni3  |K>int  primarily  to  the  cavernous  sintis,  while  lesions  of  the 

wgus  or  liy(K)glo3s;il  or  glossopharyngeal  nen-es  point  to  the  transverse 

bhiw,  as  do  {win  or  tenderncta  over  the  mastoid  or  down  the  neck. 

D.  Meninffitia. — The  dura  has  a  duplicate  anatomical   character, 

outer  surface,  having  the  structure  of  periostenm,  functionates  as 

h;  its  inner  suriaee,  being  linctl  with  endothelium,  partakes  of  tiie 

>tre  of  a   true   serous   membrane.      When    the   fornier   texture   is 

-inly  at  fault,  we  have  pachyineniiigitis  exterim,  or  cn(hK-niiiiti>,  wliiih 

•  lanjiy  primary,  but  usually  a  propagated  lesion  met  wiiii  alti  r  injiny 

•'Wlemal  infection,    Itmaylead  to  infiltration  with  |iiirnli'iu  ]iri"!vnt,-, 

if  B[ieedy  exit  for  pus  be  not  i)rovided,  to  involvement  of  the  pia 

™hin.     Ketrnilural  suppuration  without  external  injury  is  very  rare, 

Wtsliould  there  have  been  a  subdural  hemorrhage  with  external  lesiou, 

w  blonil-clot  may  become  infected  and  break  down.     PachymeniTigitia 
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externa  is  most  common  after  chronic  lesions  of  the  cranial  bones — i.  e, 
caries  and  necrosis — and  is  sciircely  to  be  separated  from  them.  Symp- 
foriui  are  not  characteristic  and  often  not  distinguishable.  When  chronic, 
there  will  be  loc»al  tenderness,  evidence  of  the  presence  of  pus,  perhap 
with  focal  symptoms. 

The  TREATMENT  is  always  surgical,  save  possibly  in  certain  cases  due 
to  syphilis,  where  delay  may  be  justifiable  for  the  purpose  of  testing 
the  action  of  antis|)ecific  drugs. 

Pach3niieningriti8  interna  is  often  confounded  with  chronic  hydn)- 
cephalus.  It  is  frequently  the  occasion  of  a  firm  membranous  exudate 
\i\yon  the  internal  surface  of  the  dura,  which  forms  in  time  a  new  mem- 
brane rich  in  small  and  extremely  friable  vessels,  from  whicli  hemor- 
rhages easily  oceur,  thus  giving  rise  to  the  condition  of  pachymeningitis 
hsemorrhagica.  Trifling  hemorrhages  will  produce  little  or  no  disturb- 
ance ;  when  of  greater  extent  they  may  give  rise  to  localizing  brain- 
symptoms.  These  extravasations  may  absorb  or  undergo  fluidification — 
i.  e,  produce  localized  or  cystic  collections  of  fluid.  The  condition  some- 
times occurs  after  other  acute  infections,  especially  pneumonia,  pleurisy, 
typhoid,  whooping  cough,  etc.  Recovery  is  possible,  but  usually  at  the 
expense  of  adhesions,  which  lead  to  subsequent  complications. 

Treatment  must  be  in  a  large  degree  surgical,  since  little  short  of 
eradication  will  bring  about  the  desired  result. 

The  SYMPTOMS  of  pachijmeinngitis  h(rmorrhagiea  are  headache,  which 
will  increase  in  intensity  with  cver\'  new  escape  of  blood,  usually  local- 
ized in  the  vertex,  with  more  or  less  paralysis  following  each  new 
extravasation.  The  final  result  may  be  atrophy,  even  extensive. 
Absence  of  disturbance  in  the  cranial  nerves  points  to  lesions  in  the 
convexity  rather  than  basal  or  ventricular.  In  chronic  cases  we  have 
optic  neuritis,  and  toward  the  end  coma,  coming  on  for  the  most  part 
slowly.  Dennis  has  recommended  trei)hining  under  these  circumstances, 
and  has  pnictised  it  with  great  benefit. 

Leptomeningitis. — This  term  refers  to  inflammation  (/.  e.  infection) 
of  the  pia  mater,  in  whose  texture  we  encounter  tissue  quite  different 
from  that  composing  the  dura,  and  in  which,  when  inflamed,  distinction 
as  between  arachnoid  and  pia  has  disiip|)eared.  LeptomeningitiH  mppnra- 
tiva  is  an  exceedingly  common  expression  of  intracranial  infection,  and 
may  result  not  merely  by  extension,  but  as  a  primary'  infection.  When 
begun,  it  spreads  most  rapidly,  the  fluid  contained  within  the  meningeal 
cavities,  mixed  with  pyogenic  agents,  helping  to  disseminate  the  active 
agents  to  the  ultimate  limits  of  the  membranous  involvement.  Conse- 
quently, basilar  meningitis  usually  extends  down  the  spinal  canal.  Next 
to  injury,  the  most  frecjuent  cause  is  nMdie-rar  (Im'dHC  with  its  infectious 
complications  and  extensions.  Next  to  this  come  sinus  ])hlel)itis  and 
end(X?ranitis.  Infection  from  the  teeth  and  the  na.sid  cavity  mav  occur. 
It  is  also  known  to  result  from  panoplitlialmitis :  in  traumatic  cases, 
when  primary,  it  sets  in  early,  even  from  four  to  thirty-six  hours  after 
injury.  So  rich  is  the  pia  in  loose  connective  tissue  that  even  from  the 
outside  the  inflammation  may  assume  the  phlegmonous  tyjx,'.  Thecere- 
bro-spinal  fluid,  as  well  as  that  of  the  ventricles,  becomes  cloudy,  con- 
tains numerous  flocculi,  and  is  often  blood-stained. 

Symi»T()MS. — When  the  disease  is  limited  to  the  vertex  and  follows 


■  SEPTIC  INFECTIONS  WITHIN  THE  CliAyiL'M.  59 

ee\-eial  dars  after  injury,  it  be^iin  usually  with  chills  and  malaise,  with 
increasing  temperature ;  after  wliieh  the  symptoms  assume  the  pytemic 
tvjv,  (lislingiiished  fn>m  true  pyieinia  by  tlicir  comparatively  early  onset 
Tbe  piil^e  becomes  frequent,  first  full,  aud  tlien  small ;  ^Hitiente  are  dls- 
turbM,  restless,  or  uncontrollable,  eomplain  of  headache,  moan,  grate 
ilie  teetli,  become  delirious,  with  glistening  eyes  and  congested  fiice. 
After  a  while  delirium  subsides  into  stupor  and  restlessness  into  insensi- 
bility.    The  pupils  contract  and  remain  inactive  to  light.     Paralyses, 
tmnijis,  etc.  are  uot  infrequently  met  with,      Traumaiic  basilar  leptomen- 
itigilia  occurs  often  with  fracture  of  the  base.     Signs  and  symptoms  are 
Itss  distinctive  here ;  paralyses  occur  more  easily  and  are  less  aistinctive, 
aw  tboAC  which  involve  the  special  cranial  ner\'es.     When  ptosig  occurs 
with  dilatation  of  the  pupils,  glossopharyngeal  paralysis,  etc.,  we  should 
Wnaick  to  suspect  extension  of  the  process  along  the  brain.     Crampor 
iliffncss  of  cer\'ical  muscles  means  the  same  thing,  and  is  a  sign  of  very 
paw  import ;  it  may  even  be  considered  ]iathognomouic.     Albuminuria 
is  frequent,  with  marked  increase  of  phosphates  in  the  urine. 

in  Uw  non-traumatic  caaai  the  itymploms  of  leafomeningUUi  are  those  of 
inrmuing  braiii-presimre  and  temperature.  Tne  disease  usually  com- 
meiwes  witJi  headache  followed  by  vertigo,  hypertesthesia,  restlessness, 
lieBrium,  insomnia  followed  by  somnolence,  muscle-spasm,  paralyses, 
mma,  and  death.  If  the  disease  extend  from  the  middle  ear,  we  fre- 
iiwntly  have  facial  paralysis  before  the  meningeal  symptoms  appear. 

The  type  of  fever  is  one  of  gradual  increase,  though  before  death 
Imperature  often  falls  even  below  the  normal.  Pathognomonic  fever 
wid  not  be  mistaken  for  the  elevation  of  temperature  which  often 
compauies  absorption  of  intracranial  hemorrhages.  In  these  latter 
UM  umneruture  may  amount  to  39°  C,  but  if  rising  higher  than  this, 
MiDgeal  complications  should  be  suspected. 

Duoxosis  OS  between  sinus  phlebitis  and  leptomeningitis  de|)cnds 
•  ihe  most  part  upon  the  recognition  of  pyjemic  symptoms.  When 
»  Utter  are  entirely  wanting,  we  may  at  least  say  that  the  predomina- 
Ksymptoras  of  sinus  phlebitis  are  absent. 

rEoosoeis  is  almost  always  bad.  Many  cases  end  in  forty-eight 
rs;  others  may  live  for  two  weeks  or  more. 
f  Tbeatment  seems  almost  futile,  though  one  should  endeavor  by  ener- 
K  pnrgation,  venesection,  etc.  to  do  what  be  can.  The  only  pmspcct 
"bnix-  (Tomes  from  the  possibility  of  relieving  the  compression  from 
effittioii  of  purulent  fluid,  and  of  irrigating  and  draining  wiat  is  now  an 
«il«rg«l  ubsccss-cavity.  Since  now  we  do  not  hesitate  to  oi)en  and  wash 
It  other  serous  cavities  when  thus  affected — e.  g.  peritoneum,  periwir- 
n,  joiutji,  pleura,  etc, — we  shoidd  no  longer  besitjite  to  open  the  dura 
u  Waiih  nut  the  subdural  space,  even  though  this  necessitate  more  than 
K  treuhine  opening.  The  measure  was  suggested  by  S.  W.  Gross  in 
P8T3,  when  he  reported  cases  thus  treated  with  success,  and  has  since 
TWn  practised  by  other  sui^eons,  among  them  by  Soiichon,  who  has 
WViM?(i  multiple  puncture  with  the  small  drill  and  irrigation  and  disin- 
^on  through  numerous  small  openings.  Of  11  cases  collected  by 
Wfs  mure  than  twenty-five  years  ago,  45  per  cent,  recnvereii. 
E.  Bnoephalitis. — The  etiology  of  this  ct>uditinn  is  praeticjilly  that 
■  ItTrtouieningitis.     It  may  proceed  from  sinus  phlebitis  or  from  the 
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veins  emptying  into  the  sinus,  infection  tnivelling  baekward  rather  than 
forward.  In  many  eases  the  primary  infection  cx'curs  from  without,  as 
in  gunshot  fractures,  etc.  It  is  also  transmitted  ahwig  the  lympli:itic 
cliannels,  since  I  have  o|>erated  on  abscess  in  the  frontal  lobe  following 
intranasal  o|)erati(m.  It  assumes  pmcticiilly  always  the  suppurative 
type,  and  may  run  either  an  acute  or  a  chronic  course.  When  acute, 
the  lesion  is  usually  limited  in  area,  and  the  result  is  an  acute  abscess 
with  irregular  boundaries. 

Symptoms.— These  will  depend  largely  uiM)n  the  portion  of  the 
brain  involvtnl  and  the  acuteness  of  the  process.  Symptoms  may  even 
be  almost  lacking.  When  present,  tht^y  are  mainly  those  of  brain- 
pressure,  often  with  IcK'alizing  phenomena.  Convulsions  with  loss  of 
consciousness,  vomiting,  slowing  of  the  pulse,  stertorous  breathing, 
almost  always  follow  a  serious  form  of  diffuse  encephalitis.  When 
pya?mic  symptoms  complicate  the  case,  they  point  toward  a  sinus  phle- 
bitis as  the  origin  of  the  encephalitis.  These  collections  of  pus  within 
the  brain  may  long  lie  latent  or  encapsulated,  and  then  be  suddenly 
aroused  into  acute  activity,  proving  fatal  by  an  acute  dissemination  with 
serous  a><lema ;  all  of  which  will  be  cvidencetl  by  svmptoms  as  given 
above.  When  active  trouble  is  aroused,  it  is  ushered  in  by  chills,  after 
which  com])n.»ssion  symptoms  occur  very  promptly, 

I)iA(JN()Sis  must  be  made  largely  upon  the  history. 

Progncxsis  is  always  unfavorable,  and  treatment  will  depend 
entirely  upon  what  can  be  inferred  as  to  the  naturt*  and  location  of  the 
primary  (uiuse.  In  most  cases  by  the  time  a  diagnosis  is  fairly  arrived 
at  it  is  too  late  to  do  anything. 

Operative  Treatment  of  Intracranial  Suppurations. 

In  dealing  with  pus  the  surgeon  can  never  follow  a  safer  rule  than  to 
go  according  to  this  dictum  :  /.  r,  that  pus  left  alone  is  a  greater  soun*e 
of  danger  than  the  sui*gcon's  knife  judiciously  used.  Consequently, 
uh!  piiSy  ifji  entcua,  applies  to  intracranial  collections  as  well  as  others. 
For  its  detection  and  evacuation,  operations  are  now  regarded  as  not 
merely  justifiable,  but  indicated  whenever  there  is  pn'sumption  of  its 
pres(»nce.  Discussion  now  hinges  entirely  upon  the  wisdom  of  explora- 
tion when  absolutely  no  diagnosis  can  be  ukkK'.  But  when  we  re- 
member the  inevitablv  fatal  tendencv  of  these  abscesses  and  the  rela- 
tively  exceedingly  small  dangler  of  exploration,  we  may  feel  that  there 
is  at  least  no  part  of  the  cerebral  cortex  when*  pus  may  accumulate 
where  it  may  not  also  be  attacked  with  propriety.  Save  where  an  oj)en- 
ing  alrea<ly  exists,  trephining  is  a  lU'cessarv  preliminary.  Among  other 
itifficatioifi  is  sptmitDicous  vsvupc  aj  j^f'^  through  previous  o|>ening  or  any 
of  the  natural  outlets  of  the  cnmiuni,  with  or  without  l(K*alizing  phe- 
nomena. Furthrr  ///f///v///V>//.s  an*  those  [H-rtaining  to  the  bone — /.  i\  loos- 
ening of  |K»ricranium  ;  or  to  the  scalp — /.  /'.  (edema,  puily  tumor,  etc.; 
and  certain  otlu'r  indications  are  th<»se  of  a  more  general  character,  chills, 
pyivxia,  etc.  When  the  dura  is  exposed,  much  can  be  judged  of  by 
the  existing  brain  tension,  it  being  now  well  (established  that  bniin 
pulsiiti(m  is  often  characterized  by  the  presence  of  pus  beneath  the  dura. 
The  most  feasible  metluHl  for  detection  of  subdund  or  deep  collections 
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ik  ihe  nee  of  the  aspirating  needle — a  method  now  genenilly  in  vogue 
IBd  ererywliere  aw-cptoii. 

Id  most  of  the  suppunitions  eunnwted  with  middle-ear  disease  will 
CoeHp  the  question  whether  to  open  the  mastoid  antrum,  the  mastoid 
(dUpOr  the  brain-cavity  proper.  Indications  for  the  first  of  these  are 
-4ii»taTy  of  repeate<l  mastoid  swellings  and  tenderness,  acute  inflam- 
■ations,  with  soreness  or  retention  of  pus  in  the  region  of  tlie  mastoid, 
nilrnt  otorrh<eu,  with  beginning  symptoms  of  intracranial  mischief. 
It  pcreistent  otorrhcea  with  offensive  diseliarge,  which  may  long  exist 
rttflimt  mastoid  swelling.  The  mastoid  may  be  attacked  through  the 
pi^nitonifu/  Irinngle  of  Maetwen,  formed  by  the  posterior  zygomatic 
font  iin(i  the  upiter  and  posterior  segments  of  the  external  osseous 
Matns.  After  opening  it  with  revolving  burr  or  with  the  chisel,  the 
NWon  must  determine  the  position  of  its  communieation  with  the 
wulle  ear  and  that  of  the  facial  canal,  the  occurrence  of  facial  twitch- 
bp  often  announcing  the  proximity  of  the  sni^on's  instruments  to  the 
iinil  ner\'e.  The  middle  ear  may  1m;  o|)encd  by  extension  of  the  burr- 
Uf  process  along  the  outer  wall  of  the  antrum  to  the  junction  of  its 
w.  Through  this  opening  the  malleus  and  incus  may  he  removed, 
xt should  be  if  diseased;  the  stapes  should  be  left  if  possible. 

Ttmporit-npheiioidal  abnccs»  will  often  be  indicated  by  the  escape  of 
ua  tiirough  the  dura  above  the  roof  of  the  tympanum.  It  may  per- 
^M  be  evacuated  by  enlai^ing  this  approach  to  it,  though  ordinarily 
Jtmuld  be  much  better  to  trephine  above  the  ear  and  remove  all  the 
"a  of  brain-tissue.  If  the  mastoid  be  also  involved,  the  incision 
J  the  antrum  may  be  extended  upward  two  inches,  and  the 
(tntre  pin  of  the  trephine  placed  three-quarters  of  au  inch  above  the 
^terior  root  of  the  zvgoma.  After  exposing  the  dura  its  appearance 
■boold  be  noted.  If  it  be  normal,  the  course  of  the  pial  vessels  may 
bfiliBCovered  through  it.  Here,  again,  the  use  of  the  aspirating  needle 
*iU  be  most  serviceable.  Abscess  once  discovered  should  be  freely 
WBcd,  diptoe  removed,  and  the  cax-ity  carefully  irrigated.  Ailer 
■oraogh  clean.sing,  drainage-tubes  are  of  little,  if  any,  use.  Gauze 
"  g  is  by  all  means  tbc  most  serviceable.  This  would  necessitate 
iployment  of  secondary  sutures,  or  perhaps  the  leaving  of  the 
J  wound  o]«n  from  the  fundus  in  order  to  permit  removal  of  tlie 


In  opcratiog  upon  the  nnute»  it  ia  best  to  amply  expose  the  sigmoid  sinus,  the 
vian  for  this  purpose  extending  irom  the  tip  of  the  mastoid  to  the  posterior 
t  of  the  tygonia.  From  the  posterior  extremity  of  the  pari  eto- mas  told  suture 
tbe  dniTn  tu  the  lip  of  the  mastoid  overlies  the  coune  of  the  sinus.  Opening 
'nU  be  made  on  the  level  of  the  bony  meatus.  The  overlying  hone  varying 
Wh  in  thickness,  the  surgeon  should  proceed  with  great  caution.  In  the  couree 
nptistloDH  neceitsitaled  by  middle-ear  disease  this  sinus  ie  usuajlj  exposed,  and 
B  Utntm  has  been  opieneo  when  sufficient  reason  for  the  condition  is  not  therein 
nncred.  Ailer  exposing  the  posterior  wall  of  the  antrum  the  bone  is  opened 
nnd  it  fur  half  an  inch.  If  iu  the  mgmnid  groove  granulation -tissue  or  pus  he 
Ud,  Gm  surgeon  should  again  proceed  with  great  caution.  He  should  expose 
\A  mote  of  the  sinug-wnlj  and  remove  aU  diseased  bone  in  tlie  locality.     Every- 

'-  of  the  sinus  should  also  be  disinfected  before  it  is  opened,  After 
>d  cleaning  out  its  purulent  contents  it  should  be  packed  with  gauze. 

Mb  practically  always  under  control  by  tamponing  with  gauKC. 

"^  internal  jugular  vein  be  felt  filled  with  thrombus  or  distended,  it 
'le  neck  below  the  contained  clot,  ligated,  and  either  split 
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open  or  irrigated  through,  so  that  communication  is  free  between  it  belnw  and  the 
sinus  alMve.  When  one  can  foresee  that  this  maj  be  necessary,  it  ia  wiie  to 
operate  upon  the  vein  first. 

Operation  Tor  relief  of  purulent  meningitis  has  already  been  suggested.  Inthr 
absence  of  definite  indications  or  of  opening,  the  best  point  for  operation  is  that  at 
which  the  meningeal  cavity  may  be  properly  drained.  Opening  should  be,  accord- 
ingly, made  below  the  superior  curved  line  of  the  occiput  or  just  above  tfae  supe- 
rior border  of  the  posterior  part  of  the  zygoma.  It  may  also  m  well  to  open  wdl 
down  ill  the  cervical  region,  Tfae  Hrachnoid  space  must  also  be  opened.  Souchon's 
method  of  exploration  with  the  ordinary  bone-orill,  whose  point  is  carefully  guarded, 
and  the  employment  of  numerous  openings  with  exploration  by  the  fine  aspirating 
needle,  may  be  put  in  practice  when  indicated. 

Odphalocblb. 

The  term  cepbalocele  is  applied  to  tumor  of  the  eiidocraiiiuin  pre- 
senting through  defects  in  the  cranial  hones,  of  essentially  congenital 
origin,  and  containing  more  or  less  of  intracranial  contents.  It  com- 
prises— 

A.  MeninETocele ;  ^vhich  means  a  tumor  consisting  of  a  membi&notiB 
protrusion  and  containing  ccrel>ro-s]»inal  fluid ;  and, 

B.  Encephalocele  ;  referring  to  tumors  which  contain  also  more  or 
less  of  actual  hrain-siibstancc. 

Such  tumors  of  non-traumatic  origin  can  only  be  explained  by  the  existence 
of  congenital  defects  which  jicrmit  the  escape  of  that  which  the  normal  bone  retains 
within  normal  limits.  In  most  instances  the  defect  is  in  tlic  middle  line,  at  either 
one  or  the  other  extremity  oftlie  skull.  In  some  instances  the  arches  of  the  atlas, 
or  even  of  other  cervical  vertcbrie,  arc  lacking.  The  most  common  cephaloceles 
are  the  occipital,  which  arc  known  a.-t  inferior  when  below  the  occipital  spine,  ot 


superior  when  above  it.  Those  ap|iearinK  anteriorly  are  known  as  "  sincipital," 
and  arc  met  with  most  often  at  the  root  ul  tlic  nose,  where  they  may  communicate 
with  the  orbit  or  the  nawiil  cavity.  Other  and  irn-gular  ftirms  are  laterally  or 
unsym metrically  located.  Thus,  we  may  linve  naso- frontal,  na.s(i-ethmoi<lal,  etc. 
Still  another  (iroup  of  cephaloccles  escape  through  fitisures  or  delects  at  the  base 
of  the  skull,  and,  sinking  between  the  ethmoid  iind  sphenoid,  present  in  the  naso- 
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pharynx.  Thus  we  maj  have  naso-pharyngeal,  §pheno- pharyngeal,  spheno-orhital 
and  apheDO-maxillary  cephaloceles.  These  tumors  are  for  the  most  part  single,  and 
vary  in  size  within  wide  limita.  For  the  moat  part  they  have  an  even  shape  and 
surface,  yet  are  occasionally  divided  by  folds  or  constrictions.  Many  of  them  have 
a  pedicle  much  smaller  than  the  tumor  itself;  others  are  spread  bodily  upon  the 
skull.  The  overlying  integument  may  be  very  thin,  reddened,  and  vascular,  even 
to  such  an  extent  that  the  tumors  are  mistalcen  for  angeiomata,  or  it  may  be  so 
metamorphosed  and  thickened  as  to  divert  suspicion  of  their  actual  character, 
even  to  imitate  lipomata. 

CephaloeeUa  have  an  elastjc  feeling,  many  of  them  an  exquisite  fluc- 
tuation.    Sometimes  by  touch  alone  we  rect^nize  both  their  fluid  and 


Occtplla]  cephBliice: 


solid  contents.  A  meningocele  with  thin  walls  is  iranslucoit.  By  pres- 
sure they  can  be  reduced  m  xize,  such  pressure  prodnciug  usually  brain- 
symptoms,  often  paralysis  or  convulsions.  Many  children  thus  alTected 
cannot  lie  u[>on  the  tumor  witliout  becoming  restless.  When  the  little 
natient.4  crj'  or  make  any  violent  straining  efforts,  the  tumor  becomes 
lai^r  and  its  covering  more  vascular,  while  during  quiet  sleep  it  is 
usuullv  rwluced  in  size  or  tension. 


A  lai^  proportion  of  {latientswith  these  congenital  defects  die  shortly 
after  birtli.  Tlie  tumor,  when  laige,  may  be  ruptured  during  delivery. 
Occasionally  the  sac  ruptures  spontaneously,  which  iiccident  is  usually 
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followed  by  purulent  meningitis  from  infection,  though  it  may  possibly 
lead  to  spontaneous  recovery.  The  principal  danger  always  is  of  such 
accident. 

The  encephaloceles  are  divided  into  the  cenejicephaloceles,  contain- 
ing solid  brain  substance,  and  hi/drencephcdoceles,  consisting  of  the  pro- 
trusion of  a  dilated  brain-cavity — L  e.  a  thin  area  of  brain  enclosing  fluid 
communicating  with  one  of  the  ventricles.  Most  of  the  large  tumors 
pertain  to  the  latter  class.  The  more  brain  material  such  a  tumor  con- 
tains the  more  does  it  pulsate,  especially  if  the  patient  cry  or  strain  ;  iho 
smaller,  too,  is  the  skull — /.  e.  the  greater  the  tendency  toward  nn'cnv 
cephalus. 

As  between  the  different  forms  of  cephaloccles,  DiAONasis  is  usually 
not  verj'  difficult.  Pure  meningoceles  are  most  common  in  the  occipital 
region ;  they  are  translucent,  are  easily  reduced  in  size  by  pressure,  and 
are  readily  emptied  by  aseptic  puncture.  The  hydrencephaloceles  form 
large  fluctuating  tumors,  often  somewhat  translucent,  symmetrically 
developeil,  for  the  most  jiart  occipital  in  location,  not  reducible,  and  but 
slightly  influence  by  full  expiration.  They  are  most  common  in  con- 
nection with  deformed  skulls.  The  cenencephaloceles  are  probably  the 
only  variety  which  persists  to  adult  life.  They  are,  for  the  most  i>art, 
anterior ;  may  have  thick  walls  ;  are  only  partly  reduced  in  size  by  punc- 
ture ;  pulsate  with  violent  exertion ;  diminish  during  sleep ;  and  are  only 
slightly  reducible. 

Treatmp:nt. — Treatment  should,  first  of  all,  be  protective,  by  a 
shield  of  some  device  held  in  place  by  a  suitable  bandage  or  dressing. 
Compressionj  with  or  without  puncture,  has  given  the  most  generally 
satisfactory  results,  but  not  much  should  be  expected  from  any  method 
or  combination.  Most  of  the  cases  are  such  that  extirpation  would  seem 
applicable,  but  the  impossibility  of  absolute  asepsis  in  young  infants  and 
the  liability  to  fatal  shock  preclude  most  of  these  attempts.  In  some 
instances  ligtiture  of  a  meningocele  has  been  successfully  applied.  In 
time,  injections,  as  recommended  in  spina  bifida  (which  see),  may  also  be 
resorted  to.  Operation  may  be  attem])ted  in  young  children  with  sinci]>- 
ital  encephalo(;ele.  Plastic  operations  may  be  resorted  to,  or  plastic 
manoeuvres  coml>ined  with  extirpation.  It  may  be  possible  by  the  inser- 
tion of  a  celluloid  plate  to  atone  for  a  small  defect  in  the  skull  after  ex- 
tirpation of  a  tumor  of  this  kind.  I  have  successfully  practised  this 
meth(xl  in  spina  bifida. 

Hydrocephalus. 

This  term  is  aj)j)lied  to  abnormal  collections  of  cerebro-spinal  fluid 
within  the  cranial  cavity.     We  speak  of — 

A,  Hydrocephalus  ventriculoruni  or  intemus,  when  the  fluid  is 
confined  to  the  dilated  ventricles  of  the  brain  ;  or  of — 

B,  Hydrocephalus  meningreus  or  extemus,  when  the  fluid  collects 
between  the  brain  and  the  dura. 

The  former  condition  is  much  the  more  common.  The  cause  of 
hydrocephalus  in  the  young  is  essentially  congenital,  and  inseparable 
from  im]>erfect  development  within  the  cranium.  The  forms  are  occa- 
sionally combined.     At  the  time  of  commencing  trouble  the  skull   mav 
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be  of  natural  size,  but  yields  to  the  accumulation  of  fluid  within,  until  it 
attains  relatively  enormous  dimensions.  Most  children  thus  affected  die 
early,  some  shortly  after  birth.  It  is  most  common  in  rachitic  children. 
Hydrocephalus  developing  in  the  adult  is  the  result  almost  solely  of  atro- 
phy of  the  brain.  Pachymenirigitw  interna  (see  pp.  58  and  66)  may  also 
produce  subdural  exudate  leading  to  hydrocephalus  extemus.  Encapsu- 
lated collections  of  cerebro-spinal  fluid  due  to  pachymeningitis  interna 
are  known  as  hygromata  of  the  dura.  A  veivtricidar  form  of  hydro- 
cephalus may  also  result  from  meningitis  and  tubercular  disease.  The 
(condition  is  essentially  chronic^  the  fluid  collecting  in  the  dilated  lateral 
ventricles,  though  the  third  or  fourth  are  sometimes  also  distended : 
4000  c.c.  of  cerebro-spinal  fluid  have  been  found  in  more  than  one 
instance.  As  the  result  of  the  presence  of  the  fluid  there  is  atrophy  of 
brain,  with  arreM  of  development,  to  such  an  extent  even  that  the  hemi- 
spheres are  changed  into  great  sacs,  being  merely  spread  out  upon  the 
inter  wall  of  cystic  cavities ;  all  the  surface  markings  are  lost,  and  gray 
and  white  substance  are  scarcely  to  be  differentiated. 

For  the  cranium  itself  the  bones  of  the  vertex  separate,  and  instead 
of  sutures  we  have  a  tightly-stretched  membrane.  There  is  also  con- 
srenital  or  acquired  aplasia — i,  e.  absolute  defect  of  bone  between  dura 
and  pericranium.  All  these  changes  give  to  hydrocephalic  heads  a  dis- 
tinctive appearance.  Other  developmental  defects — hare-lip,  club-foot, 
etc. — are  common  in  these  patients.  Many  infants  thus  affected  die  dur- 
ing delivery  unless  skilful  help  be  at  hand.  The  resulting  disproportion 
between  the  enlarged  head  and  the  small  face  is  most  distinctive.  Chil- 
dren in  this  condition  suffer  from  disturbed  digestion,  are  emaciated,  with 
rachitic  curvatures  of  the  long  bones ;  special  senses  are  seldom  devel- 
oped perfectly ;  strabismus  and  nystagmus  are  frequent,  while  cramps, 
stupor,  etc.  are  by  no  means  infrequent. 

Prognosis. — While  spontaneous  recovery  is  possible,  as  already 
stated,  the  tendency  is  always  toward  fatality. 

Treatment. — Operative  treatment  consists  either  of  compression  of 
the  enlarging  skull  by  bandages  or  their  equivalent,  or  the  removal  of 
fluid  by  aspiration,  with  or  without  permanent  drainage.  Compression 
offers  very  little  prospect  of  success.  Moreover,  there  is  always  danger 
of  pressure-sores  or  even  gangrene.  Tapping  for  hydrocephalus  is  an 
old  operation  long  discontinue!!,  but  recently  revived.  Tne  establish- 
ment of  permanent  drainage  is  a  recent  suggestion.  When  effusion  has 
been  rapid,  puncture  may  be  resorted  to,  but  in  the  most  chronic  cases 
[Irainiige  seems  to  be  the  only  promising  measure.  This,  however,  is 
made  of  extreme  hazard  by  the  impracticability,  almost  the  impossibility, 
of  maintaining  asepsis,  though  not  per  se  a  dangerous  operation.  In 
puncturing  or  draining  it  is  wise  to  avoid  the  motor  zone  and  the  neigh- 
borhoixl  of  the  principal  arteries.  Perhaps  the  most  serviceable  point 
at  which  to  trephine,  preparatory  to  puncture  of  drainage,  is  about  3 
3m.  behind  the  external  auditory  meatus  and  the  same  distance  above 
the  base-line  of  the  skull.  By  directing  the  puncturing  instrument  to  a 
point  on  the  opposite  side,  6  cm.  above  the  meatus,  the  lateral  ventricle 
will  be  entered.  (The  same  direction  may  be  of  service  in  opening  an 
ibsees8  in  the  temporo-sphenoidal  lobe.)  While  the  results  of  this 
method  liave  been  so  far  very  discouraging,  it  is,  nevertheless,  the  best 
Vol.  il— 5 
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which  presents,  save  in  certain  instances  where  we  tap  the  cerebro-spinal 
canal  at  its  lower  extremity.  Lumbar  puncture  is  a  suggestion  of 
Quincke,  and  is  made  between  the  third  and  fourth  lumbar  vertebrse, 
the  patient's  body  being  bent  forward  while  it  is  made.  Puncture  here 
may  be  temporary  or  permanent  drainage  may  be  resorted  to.  It  is  a 
safer  procedure  than  cranial  puncture,  is  applicable  both  for  diagnostic 
purposes  and  treatment,  and  is  more  likely  to  give  good  results. 

The  Cerebral  Membranes. 

The  purpose  of  the  dura  is  to  serve  as  an  internal  periosteum  and  as  a  distinct 
covering  for  the  brain.  It  has  not  only  a  duplicate  purpose,  but  a  duplicate  ana- 
tomical character,  its  inner  surface  being  lined  with  endothelium,  while  its  outer 
surface  is  densely  fibrous.  Accordingly,  we  may  have  pachyitieningitis  e^iema  and 
interna.  The  external  variety  is  usually  the  result  of  extension  of  trouble  from 
the  overlying  bone — t.  e.  from  caries  and  necrosis — as  the  result  of  which  the  mem- 
brane thickens  and  its  outer  surface  becomes  covered  with  granulations,  while  pus 
may  form  between  it  and  the  bone,  and  thus  be  for  a  long  time  shut  off  from  access 
to  parts  within.  Such  collections  are  known  as  extradural  abscesses.  Their 
symptoms  are  not  characteristic,  but  will  include  local  tenderness,  febrile  symp- 
toms, and  perhaps  focal  symptoms.  Their  treatment  is  that  necessitated  by  the 
overlying  lesions. 

Pachymeiiingitis  interna  is  often  confounded  with  chronic  hydro- 
cephalus externus,  to  which  it  may  lead.  It  is  characterized  by  a  mem- 
branous exudate,  at  first  separable  from  the  dura,  to  which  new  layers 
may  be  added,  which  becomes  richly  vascularized  and  viable,  producing 
a  condition  in  which  hemorrhages,  minute  or  serious,  are  frequent. 
When  a  small  hemorrhage  occurs  between  the  membrane  pro|>er  and 
this  adventitious  structure,  we  have  a  condition  often  spoken  of  as  hsema- 
toma  of  the  dura,  sometimes  giving  rise  to  localizing  brain-symptoms. 
These  extravasations  may  absorb  or  undergo  fluidification  or  cystic 
degeneration,  producing  the  so-called  hygromata  of  the  dura.  These 
lesions  occur  for  the  most  ]>art  upon  the  convexity  rather  than  at  the 
base.  The  condition  often  occurs  after  acute  disease,  and  is  manifested 
by  headache,  vertigo,  mild  delirium,  pupillary  alterations,  and  cramps  in 
the  extremities.  It  occurs  in  both  the  young  and  the  old.  Recover)' 
is  quite  possible,  but  often  at  the  expense  of  adhesions.  Paehymeningith 
hannorrhaffica  is  characterized  by  new  formation  of  connective  tissue 
upon  the  inner  surface  of  the  dura,  this  new  tissue  increasing  in  amount 
and  becoming  vascularized  from  the  dura.  With  lapse  of  time  it  may 
form  layers  similar  to  those  observed  in  aneurismal  sacs.  Hemorrhage 
from  the  more  recently  formed  vessels  often  occnirs,  and  clots  an  inch  or 
more  in  thickness  may  result,  which  by  their  bulk  wiuse  serious  com- 
pression symptoms.  These  lesions  occur  for  the  most  part  over  the 
cortex,  and  when  long  existent  may  result  in  formation  of  cysts.  The 
symptoms  are  vague,  consisting  mainly  of  headache,  intensified  with 
every  new  escajK*  of  blood,  and,  later,  of  paralysis,  a  study  of  which 
may  reveal  the  site  of  the  lesion.  Gradual  atrophy  of  one  or  both 
hemispheres  may  result.  The  pupils  are  usually  contracted  and  immc>- 
bile  until  compression  is  pronounced,  when  they  dilate.  In  old  cases  we 
have  optic  neuritis;  coma  may  be  the  result  of  fresh  bleciling.  Dennis 
has  jxiid  special  attention  to  these  syni])toms,  and  has  urged  trephining 
and  exploration  for  the  purpose  of  revealing  the  presence  of  a  blood- 
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clot  artA  yiraotically  effecting  its  removal,  if  present.  He  has  reported 
nine  c*sc»,  t»orae  of  which  lunply  demouHtnite  the  value  oi'the  procedure 
in  ca^«ii  previously  doomed. 

Jjeptomeningitut. — This  is  often  of  the  suppurative  type,  and  results 
H  m«r(dy  from  extension  by  continuity,  but  is  of^n  primary,  or  mav 
I  diie  to  the  breaking  down  of  gummata,  etc.  Once  existent,  it  spreads 
pidly,  the  infectious  agents  having  free  access  to  the  entire  extent  of 
!  nienibmne  along  which  they  travel,  even  down  to  the  end  of  the 
nal  conl.  Its  most  frequent  cause  is  disease  of  the  middle  ear,  the 
cciiun  spreading  along  the  facial  or  auditory  Dcrves.  It  is  also  often 
p  to  a  sinus  phlebitis  and  onilocranitis — (.  c.  patchy  meningitis  externa — 
Ir  it  may  spnnid  from  the  nasal  ca\'ity.  Prtgnosis  is  always  bad.  Many 
Bes  terminate  \a  forty-eight  hours ;  others  may  extend  over  two  weeka. 
^^  The  general  propriety  of  operations  upon  the  cranhim  /or  meningeal 
ttrlioiut  i*  now  well  established,  but  is  too  often  made  a  forlorn  hope 
ttoi  iJierc  is  little  or  no  possibility  of  anv  help.  Could  the  operation 
eilone  rarlier,  in  proper  cases  it  would  often  be  brilliantly  successful. 
hutlxiMxl  upon  the  same  principles  which  lead  one  to  open  other  serous 
iKmbmne.9  when  similarly  infected.  This  requires  of  course  the  pre- 
fiminary  use  of  the  trephine,  perhaps  at  several  poiuts,  witli  irrigation 
tftbe  raeoingcal  cavity,  the  establishment  of  drainage,  etc.  While 
ilwiya  an  operation  of  great  gravity,  it  can  never  be  more  serious  than 
the  coaditioD  which  may  call  for  it, 

StRcioAi,  Treatment  of  Defects  of  Intracrantal  Develop- 
ment. 

There  arc  numerous  causes  which  produce  imbecility  and  kindred 
tooditiona  in  the  young.  Some  are  in  effect  congenital,  some  are  post- 
tebl.  Within  the  past  few  years  a  number  of  these  cases  have  Wen 
•ibjwted  to  surgical  oiH?ration,  in  many  instances  with  more  or  less 
Tjwsj;  in  a  few  with  brilliant  results.  Mental  defect  may  occur  from 
^^  lyarii'sat  tlic  |>eriod  of  birlh — mainly  hemorrhages,  for  the  most  jjart 
•wtical,  though  sometimes  deep.  In  either  wise  the  clots  thus  formed 
fcqiwntly  undergo  cystic  alterations.  The  term  porcnoephaion  is 
■wlepn,  and  applied  to  changes  comprising  disappearance  of  real  nerve- 
■  with  partial  substitution  by  connective  tissue,  often  with  other 
smtioDs,  the  result  being  atrophic  alterations  which  apparently 
mit  of  no  remedy.  In  a  case  of  true  porcnoephalun  the  outlook  for 
ntion  is  not  at  all  encouraging,  nor  is  it  in  any  ctises  which  are 
impanied  or  caused  by  a  genuine  arrest  of  cerebral  development, 
"B  the  other  hand,  when  the  mental  condition  can  be  ascribed  to  the 
fwultof  injuries,  to  hemorrhages,  to  meningeal  irritation,  to  premature 
<*^firation,  or  too  early  closure  of  the  fontanelles,  or  when  it  is  acooru- 
|Bniwi  by  evidence  of  menitigeal  irritation  or  any  symptoms  which 
piiiil  \»  u  definite  area  of  the  bniin  as  being  the  site  of  the  principal 
''iMuriiiince,  openition  as  a  Uyitiimtfr  fxperimeni  may  be  coDscientJously 
"^eslinl  and  carrie<i  out. 

Thaw  operationn  have  now  heen  fiiifideDtlv  tested  during  the  pHst  a\x  or  eight 
JWi  lo  Mniiit  of  certain  generalixations,  which  are  practicfllly  thus  epitomizt^J 
*Wt.    Etcu  if  epileptiform  uttaclu  are  dimiuisbed  in  frequency,  or  mental  irri- 
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diminished  or  spastic  contrac- 

xnplished  in  Tariuus  cases),— 

any  case  which  may  seem  at  all 

idiotic  children  is  so 


tnbility  and  continuouH  crying  relieved,  if  local  i 
seem  to  nubside,  if  the  athetoid  conditloD  may  i 
tions  relieved  (all  of  wbich  things  have  been  a 
these  of  themselves  will  justify  the  attempt  ia 
pTomiiiinf^.    On  the  other  hand,  the  outlook  for  imbecile  c 

unpromising,  and  the  undesirability  of  prolonging  their  liveo  m.  d<^>i-ii.|i|»utui,  luu. 
even  a  large  percentage  of  mortality  should  not  prevent  the  surgeon  from  offerine 
such  prospect  as  he  may  by  operative  measures.  If  one  such  fliild  be  made  wif 
supporting  or  redeemed  from  Itopeless  imbecility  by  such  operation, it  would  be  n^ 
loss,  but  B  relative  gain  to  humanity,  should  nineteen  similarly  aflected  children 
perish  in  the  attempt  to  produce  thia  result.  This,  at  least,  is  my  owu  view  of  the 
subject.  In  accordance  with  the  view,  thus  expressed,  I  have  operated  in  nearly 
twenty  cases  with  a  mortality  of  about  25  per  cent,  and  complete  failure  to  obtain 
any  improvement  in  about  38  per  cent.,  while  in  the  remainder  of  the  cases  more 
or  less  improvement,  varying  from  slight  to  complete  restoration  to  health,  hw 
been  obtained. 

The  operation  is  usually  described  as  oi*aciiotoixi7  or  crsniectomjr. 
and  is  apt  to  be  successful  in  many  cases  of  microcephaly  combined  with 
idiocy.  An  acquirefl  foi-m  will  give  a  better  prognosis  than  will  the  con- 
genital  comlii'ton.  Tlie  danger  of  the  operation  is  often  great,  and  espe- 
cially so  since  it  is  calknl  for  in  puny,  ill-nourished,  and  badly-care<i-for 
children.  To  be  successful  it  ought  to  l)e  extermive.  It  should  var\'  in 
character  and  degree — from  simple  division  of  the  skull  along  the  middle 
line,  from  near  the  root  of  the  nose  to  the  occipnt  on  one  or  both  sides, 
to  the  formation  of  large  bone-flaps  by  cutting  away  a  wide  groove  of 
bone  so  as  to  relieve  pressure  ujion  the  hemispheres.  The  accompany- 
ing figures  will  present  the  various  ways  of  performing  the  operation.    It 

Fio.  17. 


can  usually  be  made  bltKxlless,  or  nearly  so,  by  an  elastic  toumitjuet 
artinnd  the  skull.  The  inci.'^ion  in  the  gkiu  should  not  correspond  to  the 
gnwve  in  the  bone,  but  should  overlap  it  some  little  di.'Jtnnce.  For  my 
own  imrt,  I  prefer  to  do  mwt  of  these  oiM-rations  in  two  sittings.  I 
would  advise,  as  a  rule,  to  prt'iKirc  the  scali)  cjirefiilly  for  operation,  to 
divide  the  skin  along  the  pro[K>s('<i  line,  sc)iarate  itfmm  the  [>erier»niiim 
and  check  all  oozing,  packing  the  longitudinal  wound  with  gauze  and 

()utting  on  suitable  dressings,  and  wjiiling  :i  few  days  or  until  the  child 
\a^  sutfieiently  recovered  t'roni  the  shoirk  c)f  the  lirst  o])enition  before 
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doing  the  second  ;  then,  at  the  second  operation,  after  opening  the  skull 
\vith  the  trephine,  to  cut  away  with  proper  forceps  (rongeur)  along  the 
desired  line,  or,  if  provided  with  it,  to  remove  the  bone  by  some  surgical 
engine  or  revolving  saw  actuated  by  electricity.  The  strip  of  bone  thus 
removed  should  b^  at  least  half  an  inch  wide,  and  the  overlying  |)eri- 
ostenm  should  be  removed  with  it,  since  only  in  this  way  can  the  unde- 
sirably rapid  regeneration  of  bone  be  prevented.  By  this  means  the 
dura  is  exposed,  but  not  opened.     In  many  cases  this  will  be  enough. 

In  many  others,  however,  it  will  be  insufficient ;  and,  could  this  be 
foreseen,  it  would  be  well  to  combine  the  above  measures  in  one  as  a 
first  operation,  and  then,  a  week  or  two  later,  to  take  out  the  gauze  pack- 
ing and  open  the  dura  as  the  second  procedure — this,  however,  only  on 
the  discovery  by  careful  inspection  tnat  the  wound  is  absolutely  free 
frrim  possibility  of  infection.  Could  infection  be  prevented,  this  is  cer- 
tainly the  safer  procedure,  since  in  young  children  to  make  a  long  scalp 
incision,  to  remove  a  long  strip  of  bone,  and  then  to  widely  open  the 
dura  is  more  than  can  be  safely  done  in  tlie  majority  of  instances. 

It  should  have  been  carefully  explained  to  those  interested  in  the  case 
that  improvement  will  in  all  probability  be  extremely  slow,  and  that 
little  or  nothing  is  to  be  expected  at  first,  even  if  prompt  recovery  from 
the  operation  ensue.  Neither  would  I  advise  any  one  to  i>erform  the 
operation  unless  jiarents  are  willing  to  assume  all  risks  and  abide  by  the 
results. 

Si'RGicAL  Treatment  of  Epilepsy  and  the  Psychoses. 

Operations  for  relief  of  epilepsy  seem  to  date  back  even  to  the  pre- 
historic era,  and  were  for  centuries  done  as  a  purely  empirical  measure ; 
later,  to  have  been  practised  with  more  or  less  plausible  reason  ;  then  to 
have  fallen  into  discredit  for  long  periods  of  time,  with  occasional  re- 
vivals of  tlie  practice,  until  >vithm  the  past  ten  or  fifteen  years  the  ope- 
nition  has  been  again  revived  upon  its  merits  and  upon  the  recognition 
of  more  or  less  accurate  indications. 

Operations  of  this  character  are  based  upon  two  fundamental  facts  : 
tlie  first,  the  widespread  experience  that  after  various  operations  epilep- 
tic patients  have  been  benefited ;  and,  second,  that  a  certain  proportion 
of  these  cases,  especially  those  of  traumatic  origin,  are  characterized  by 
a  Icxialized  and  definite  aura  and  by  a  systematic  and  practically  invari- 
able order  of  muscle-involvement,  according,  it  would  seem,  to  some  fixed 
law,  and  pointing  definitely  to  a  certain  area  of  the  brain  from  which 
apiKirently  the  irritation  arises  and  spreads.  This  form  of  epileptic  seiz- 
ure is  that  generally  known  as  the  Jacksonian,  and  is  that  in  which  ope- 
ration is  most  often  of  real  service. 

In  apcusnis  of  the  Jai*ksonkin  type  there  is  a  certain  order  of  progression 
which  is  scarcely  ever  violated.  Thus,  irritation  beginning  in  the  leg 
centre  cannot  reach  the  face  centre  without  traversing  that  of  the  arm. 
It  is  possible  also  to  have  sensor}'  equivalents  for  Jacksonian  attacks,  as 
when  they  commence  with  peculiar  sounds  indicating  irritation  in  the 
<^ntre  of  hearing,  or  with  optical  phenomena,  or  with  disturbances  of 
smell  or  taste,  the  former  indicating  occipital  irritation,  the  latter  irrita- 
tion in  the  temporo-sphenoidal  region. 
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The  surgeon  will  often  be  consulted  as  to  the  wisdom  of  opemtion  in 
tlie  presence  of  this  condition.  In  brief  and  in  a  general  M'ay,  the  fol- 
lowing statements  maybe  made  :  It  is  necessan^,  first  of  all,  to  establish 
a  traumatic  origin,  arid  epilepsy  which  has  precetled  a  severe  lieiid  injun* 
can  in  no  sense  be  ascribed  to  it.  If  it  can  be  clearly  established 
that  it  lias  followed  injur}',  and  if  a  distinct  scar — esjiecially  a  scar 
which  is  adherent — or  depression  can  l)e  discovered,  or  any  area  which 
is  always  irritable  and  which  seems  epileptogenic  when  irritated  ;  or  if, 
again,  by  close  study  of  the  case  it  can  be  determined  that  the  aura  and 
tlie  initial  muscle-symptoms  arise  always  in  the  same  jiart — as,  for  in- 
stance, a  finger,  thumb,  foot,  etc. — ^and  proceed  according  to  a  constant 
programme, — then  one  may  say  that  operation  is  not  merely  justifiable, 
but  advisable.  On  the  other  hand,  when  neither  distinct  scar  nor  dis- 
tinct history  of  localizing  phenomena  can  be  obtained  oijeration  should 
be  attempted,  if  at  all,  absolutely  as  an  experiment — an  experiment 
M'hich  may  be  followed  by  good,  yet  one  which  gives  little  if  any 
promise. 

Again,  in  epilepsy  of  the  non-traumatic  type,  operation  may  be 
advised  when  it  assumes  the  distinctly  Jacksonian  form — /.  e.  when 
everj'thing  points  to  irritation  proceeding  from  a  lo«ilized  portion  of  the 
brain.  In  the  absence  of  Jacksonian  symptoms  oi)eration  is  even  more 
of  an  experiment  than  in  the  traumatic  form. 

The  operation  itself  is  directed  to  excision  of  irritable  scars,  to 
exposure  of  the  dura  at  the  jwint  of  opening,  to  the  detection  and  suit- 
able treatment  of  depressed  fragments,  dural  adhesions,  tumors,  foreign 
bodies,  etc.  It  is  essential  in  every  case  that  it  be  representee!  to  those 
interested  that  the  oi)eration  itself  n»moves  the  cause,  but  cannot  l)e,  ])cr 
8Cy  exiiected  to  complete  the  cure,  es]HH*ially  in  cases  of  long  standing,  and 
that  the  final  cure  must  depend  in  large  measure  uix)n  the  avoidance  of 
subsequent  irritation,  upon  the  establishment  of  perfect  habits  of  diet 
and  excretion,  which  are  often  perverted,  and  {K'rhaps  upon  the  long- 
continue<l  administration  of  drugs,  of  which  the  bromides  are  those  most 
constantly  given,  ])erhaps  with  borax.  The  reader  need  not  be  n^minded 
that  old  ca^at  are  the  lead  favorable jfMM\  that  recent  cases  are  the  most  so 
for  operation,  and  that  the  longer  the  diseased  condition  1ms  existed,  the 
harder  it  will  be  to  cure  by  any  methwl. 

/  believe  thorovyhhj  in  operating  in  selected  cases,  I  am  ecjually  con- 
fident that  indiscriminate  operation  must  lead  only  to  disap})ointment 
and  to  occasional  disaster.  In  the  ])resence  of  long-standing  lesions, 
like  bone  depressions,  ('vstic  degeneration  of  old  clots,  etc.,  the  brain 
may  have  b(»en  so  long  pressed  ui)on  as  to  have  become  atrophied. 

The  whole  subject  of  the  mcxlern  surgical  treatment  of  epilepsy  is 
insepiimble  from  the  tonic  of  prom])t  and  efiicient  treatment  of  all  head 
injuries.  Were  the  indications  in  these  always  met  at  the  time  of  the 
accident,  we  should  have  a  much  smaller  proportion  of  cases  of  traumatic 
epilepsy. 

InaHnmdi  as  one  object  of  many  of  these  operations  is  to  break  up  adhesions 
between  the  dura  and  the  ]na,  one  is  naturally  anxious  to  know  the  result  after 
such  operations  as  to  whether  they  do  not  speedily  form  anew.  There  \»  always 
this  theoretical  danger,  and  it  is  my  custom  in  such  cases  to  insert  beneath  tfie 
dura,  at  the  point  whore  such  adhesions  have  been  divided  or  torn,  a  piece  of  deli- 
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vaXe  p>1il-rDi1.  duly  steiilized,  in  onlor  that  it  may  sepnrate  these  enrfaces  and  )>re- 
Twit  the  ftMMjrrence  of  the  old  condition.  Foil  used  for  this  purpose  ia  perfectly 
hknnleos,  »nd  1  have  nuiuerniis  patienUin  whom  it  has  been  utied,  apparently  with- 
oot  pmducing  the  alightent  diNlurtiance. 

Mental  and  psychic  disturbancee  after  head  injuries  have  bi-pn 
liiiij;  known,  and  the  suggestion  to  o]M>ratt'  iii>nn  the  skull  in  (aises  of 
liWTilU-d  traumatic  inBanity  is  not  new.  In  a  genoml  way,  it  may  be 
aid  Uml  whenever  distinct  oiauia  follows  a  recognized  lesion  of  the  ver- 
tex of  the  ^kull,  and  fails  to  subside  within  a  reasonable  time  and  under 
proper  irealment,  there  are  the  best  of  reasons  for  raising  the  scalp,  tre- 
phining, and  exploring  as  to  the  deeper  condition.  Patients  mignt  be 
wieemed  from  asylums  who  have  long  been  inmates  had  this  measure 
Wn  practised  at  the  beginning  of  their  mental  alienation. 

The  same  measure  will  give  relief  in  certain  cases  of  cephalalgia, 

nx  b«uhiche,  where  the  pain  is  always  ascribed  to  a  particular  region, 

iihI  especially  when  there  is  tenderness  over  this  region.     These  ope- 

I      nuons  are,  of  course,  empin'fiil,  yet  as  the  result  of  altered  nutriimn 

U)d  allayed  irritation,  relief  follows  in  a  fair  proportion  of  instances. 

Intracranial  Tctmobs. 
Until  within  a  few  years  these  were  regarded  as  ha\'ing  interest 
mainly  for  the  pathologist  and  clinician,  but  as  essentially  hopeless  so 
lirumirgiea]  help  was  concerned.  Recent  discoveries  in  the  field  of 
ttRbtal  localization  and  recent  experience  with  extensive  openings  into 
in  cncium  have  shown,  however,  that  a  smnll  proportion  of  intra- 
cnnJa)  tumors  are  of  such  a  character  and  so  located  as  to  make  them 
lo  surgical  relief.  These  tumors  occur  with  about  equal  fre- 
ipaev  itt  childhood  and  a<Uilt  life.  In  the  onler  of  frequency  they 
mud  nbout  as  follows :  Tuliercular  gumma,  glioma,  sarcoma,  cysts,  car- 
i,  and  syphilitic  gumma,  with  a  small  proportion  of  Jihroma,  etc. 
Th«  ffummala,  either  tubercular  or  syphilitic,  are  niore  comntou  than  all  the 
•rririetiea  put  together.  Cvsiic  tumors  may  bo  the  result  ofchan^  in  previ- 
Uood-clotx  or  may  be  of  independent  origin.  Parasitic  cysts  are  in  this  coun- 
Kceedingly  rare.  Gunimii  pertains  mostly  to  adultH.  Glioma  is  the  most 
m\u  at  intracranial  tuinora,  conaeiguentlv  has  more  of  the  erectile  character, 
dnuyYary  iu  size  at  different  timw.  When  there  are  marked  variations  of 
iBnennial  pre^urv  there  may  l:)e  good  reason  for  diagnosing  glioma.  The  tumors 
•W  niUble  for "  ■  -    ' 


lUCIll 


arc  those  which  are  firm,  more  or  less  encapsulated, 

«-n»culw,  and  placed  either  on  the  dura,  on  or  beneath  the  cortei,  and  in  the  eere- 

>1  Iinnisphert4.     Tubercular  tutnort  arc  seldom  eneaptalated,  and  about  them  there 

Wully  a  tone  of  infiltration  which  constitutes  a  dangerous  area.     Dermoid  ■ 

KiBayoceur  inside  the  cranial  cavity,  as  well  us  outside.    They  are  naturally 

Mfenital  origin,  increase  very  slowly  and  ioBidioualy,  and  are  seldom  pro- 

titcof  •ymptiims  oraiEne.    Tumors  arising  from  the  meninges  may  press  upon, 

Utar  necondarily  involve,  the  brain  beneath,  and  are  in  most  respects  itidis- 

Vithoble  from  tumora  of  the  brain  proper.     These  give  rise  to  localizing symn- 

^  ohen  pressing  nnon  the  motor  and  sensory  centres.    In  other  cases  there  will 

■><>gue  complaint  of  pain. 

W  100  cases  of  brain-tumor  selected  at  random,  not  more  tlian  o  to 
'pwccnt.  are  so  placed  aa  to  justify  sui^cal  attack.  In  as  many  more 
*^  l(Q»t  the  tumors  are  so  l(x%ted  as  to  justify  opening  the  cranium  for 
nthcf  of  pressure  without  any  notion  or  eiideiivor  to  atta<'k  the 
'  itself.     Bt^ore  opmiiuf  the  cramuia  diagnona  should  bo  made  as 
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carefully  as  possible — first,  as  to  location  ;  second,  as  to  whether  cortical 
or  subcortical ;  third,  as  to  the  number  of  tumors  present ;  and,  fourth,  a."? 
to  their  general  charai'ter.  Location  is  determined  in  the  main  by  study 
of  pain  complained  of,  by  watching  i)jitient8  during  convulsive  seizures, 
by  determining  the  extent  of  local  or  general  paralysis,  by  careful  his- 
tory which  shall  reveal  the  method  and  rate  of  extension  of  these  synii>- 
toras,  and  by  the  study  of  the  optic  disks,  of  vision,  and  by  noting  the 
])resence  or  absence  of  stupor,  nausea,  coma,  slow  pulse,  or  other  com- 
pression symptoms. 

Tumors  in  the  sensory  zone  aflTect  vision  and  speech,  and  reveal 
themselves  largely  by  irritation  symptoms.  For  instance,  a  jjatieiu 
with  verbal  deafness  and  marked  hemiplegia  probably  has  tumor  in- 
volving the  left  superior  or  dorso-temporal  gyrus,  which,  as  it  grows, 
would  involve  loss  of  muscle-sense  and  aniesthesia  on  the  opposite  side 
of  the  body.  A  patient  with  headache,  vomiting,  choked  disk,  stuix>r, 
increasing  hemiansesthesia,  lateral  hemianopsia,  without  spasm  or  henii- 

flegia,  probably  has  a  tumor  in  the  white  substance  of  the  occipital  lolx\ 
f  hemianopsia  alone  be  present,  there  is  almost  always  a  tumor  u|X)n  the 
inner  asi)ect  of  the  occipital  lobe  on  the  side  opposite  to  the  dark  half- 
fields,  which  by  downward  growth  may  cause  cerebellar  symptoms. 

As  to  dej}th  and  yinmhery  the  former  may  only  be  made  out  by  study- 
ing the  nature  and  location  of  the  signal  symptoms,  the  presence  and 
order  of  appearance  of  the  same,  presence  or  absence  of  headache,  and 
local  changes  in  tem{)eniture.  Tumors  occurring  in  tubercular  indi- 
viduals are  probably  multiple.  When  different  centres  or  systems  are 
involved  we  have  also  ])robably  multiple  lesions  i)resent. 

It  has  been  generally  held  that  the  three  cardinal  symptoms  of  brain- 
tumor  are  optic  neuritisy  headache,  and  vomiting;  and,  while  each  of 
these  is  significant,  and  all  of  them  arc  corroborative,  they  are  not 
necessarily  present  nor  does  their  absence  exclude  possibility  of  tumor. 
Other  signs  indicating  th<i  presence  of  tumor ,  it  is  a  mistake  to  wait  for  the 
development  of  these  three.  The  most  distinctive  feature  of  all  intra- 
cranial neojdasnis  is  the  progressive  character  of  such  symptoms  as  are 
present. 

There  is  but  one  form  of  brain-tumor  which  is  amenable  to  intenuil 
treatment — namely,  syphilitic  gumma  ;  and  in  c;ase  of  doubt  it  may  be 
justifiable  to  keep  the  jwtient  actively  under  the  influence  of  iodides  for 
a  reasonable  length  of  time.  This,  however,  need  never  be  prolongeil 
far  beyond  two  months.  Should  no  improvement  (x?cur,  to  wait  longer 
than  this  will  diminish  the  benefit  of  surgical  ojx^ration. 

Operation. — Brain-tumors  are  operated  for  two  purjwses :  first,  for 
relief  of  pain  and  other  distressing  symptoms  in  incurable  cases ;  and, 
second,  for  radical  cure  if  it  may  be  achieved.  0|)eration  is  justifiable 
in  any  case  where  pressure-symptoms  become  severe,  particularly  so 
when  i)aiu  is  l(K*alized  to  a  reasonable  extent.  Choking  of  the  optic 
disks  is  not  infrequently  relieved  and  threatened  disability  postponed. 
The  o|x»ration  when  pra<*tised  consists  in,  first,  the  exposure  of  the 
tumor ;  and,  second,  in  its  removal  if  possible. 

The  tumor  may  be  exposed  by  any  of  the  methods  to  be  dealt  with  below,  the 
most  serviceable  ])robably  being  the  ost<»opla.stic  method,  bv  which  a  bone*flap  is 
raised,  along  with  the  overlying  scalp,  from  which  it  is  not  cletached.    The  centre 
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of  thi8  flap  is  supposed  to  be  calculated  to  overlie  the  centre  of  the  deep  lesion 
which  it  is  proposed  to  attack.  In  many  instances  it  is  well  to  divide  the  opera- 
tion into  two  distinct  procedures,  the  first  consisting  in  removal  of  the  bone  and 
exposure  of  the  dura;  the  second,  a  week  or  two  later,  comprising  the  balance  of 
that  which  is  to  be  done.  But  comparatively  little  shock  attends  removal  of  the 
tumor  in  the  second  stage  of  such  a  divided  operation.  After  exposure  of  the 
tumor  its  cavity  is  best  packed  with  a  gauze  tampon  after  prompt  ligation  of  all 
bleeding  vessels  within  the  field  of  operation,  although  it  is  usually  required  merely 
on  account  of  venous  oozing,  since  it  is  often  possible  to  cut  to  the  depth  of  an 
inch  in  the  brain  without  a  single  artery  spurting  except  those  in  the  pia.  The 
tampon  is  of  value  if  allowed  to  remain  for  fort^-eight  nours,  as  preventing  filling 
of  the  cavity  with  clot  or  excessive  bleeding  during  the  vomiting  which  may  follow 
the  administration  of  the  anassthetic.  In  various  brain  operations  I  have  been  led 
to  value  highly  the  styptic  properties  of  antipyrine,  which  I  use  ordinarily  in  5 
per  cent,  solution  in  sterilized  water.  I  have  no  hesitation  in  spraying  this  upon 
the  brain  or  in  saturating  tampons  with  it,  which  may  be  left  in  situ  so  long  as 
nece^ary.  A  number  of  the  old-fashioned  small  serrefines,  properly  sterilized,  can 
also  be  resorted  to,  if  needed,  for  securing  vessels  which  may  not  be  easily  tied. 
They  can  be  left  in  place  along  with  the  tampon  until  the  third  or  fourth  day, 
when  all  may  be  removed  together. 

Next  to  the  danger  from  hemorrhage  is  that  of  rapid  oedema  of  the  brain, 
which  may  result  from  increased  tension  in  the  arteries  or  through  venous  stasis, 
which  later  produces  lymph-stasis,  by  which  fluid  collection  in  the  tissues  is  still 
further  facilitated.  Another  reason  for  using  tampons  is  to  prevent  such  relaxa- 
tion of  veins  as  may  predLnpose  to  this  oedema.  In  most  respects  the  operations  for 
removal  of  brain-tumors  differ  little,  if  at  all,  from  those  whose  general  principles 
are  elsewhere  enunciated  in  this  work.  I  am  greatly  in  favor  of  using  secondary 
«iuture9  (i.  e,  those  tied  with  bow-knots),  which  may  be  loosened  on  the  second  or 
third  day,  permitting  the  raising  of  the  flap,  removal  of  tampon,  etc.,  and  I  employ 
them  largely  after  all  sorts  of  operations  upon  the  cranium.  It  is  my  custom  often 
to  saturate  the  tampons  which  lie  between  wound-edges  with  an  ointment  com- 
(»osed  of  sterilized  vaseline  to  which  is  added  5  per  cent,  of  naphthalin.  If  this 
be  placed  between  the  raw  surfaces,  it  prevents  such  union  between  them  as  will 
produce  oozing  when  they  are  separated  again  for  removal  of  the  gauze.  Or, 
instead  of  the  gauze  used  for  this  purpose,  we  may  employ  the  green-silk  protec- 
tive introduced  by  Lister,  which  should  have  been  previously  carefully  sterilized 
by  soaking  in  strong  antiseptic  solution. 

Operations  upon  the  Obanium. 

Memoranda  in  Cranial  Topography, — The  thickness  of  the  skull  varies  greatly 
in  different  individuals  or  even  in  the  same  person.  The  very  young  and  the  a^ed 
are  not  provided  with  diploe ;  hence  extreme  care  must  be  exercised  in  perforating 
their  skulls.  The  skull  is  also  thinner  over  the  sinuses  and  the  meningeal  grooves. 
The  middle  meningeal  artery  enters  through  the  foramen  spinosum  and  divides 
into  two  branches ;  the  anterior,  that  most  often  injured,  passing  across  the  anterior 
inferior  angle  of  the  parietal  bone;  the  other  passing  nearly  horizontally  across 
the  ^uamous  bone.  It  is  most  often  lacerated  at  the  parietal  angle.  The  frontal 
siDU»es  in  many  individuals  are  capacious,  and  by  them  in  the  naso- frontal  region 
the  tables  of  the  skull  are  somewhat  widely  separated. 

The  future  of  Rolando  is  the  anatomical  landmark  whose  position  it  is  most 
important  to  determine  with  reference  to  a  number  of  modern  surgical  procedures, 
«ince  around  it  cluster  most  of  the  motor  areas  or  centres.  It  commences  at  the 
middle  line,  about  56  per  cent,  of  the  distance  backward  from  the  glabella  (root 
of  the  nose)  to  the  inion  (occipital  protuberance),  and,  passing  downward  and  for- 
ward, makes  with  the  middle  line  an  angle  of  67°  to  69  .  For  most  purposes  it  is 
sufficient  to  say  that  it  begins  half  an  inch  back  of  a  point  midway  between  the 
glabella  and  inion.  It  may  be  very  easily  located  by  Chiene^n  method^  which  con- 
wists  in  folding  a  square  piece  of  paper  diagonally  and  folding  this  again ;  after 
which  it  is  three-quarters  unfolded,  the  acute  angle  then  representing  67 J°.  If 
this  be  properly  applied  to  the  skull,  one  edge  of  its  surface  can  be  made  to  fall 
directly  over  the  Kolandic  fissure.  The  fissure  may  also  be  located  by  a  simple 
iDstmrncnt  known  as  the  cyrtometer — a  gauged  metal  strip  having  a  sliding  arm 
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upon  it,  whicb,  when  the  long  atrip  is  placed  iiv^r  the  longiludinal  xinUH  ((.  e.  the 
middle  line  of  the  skull),  can  be  made  to  fall  directly  over  the  fiKsiiri-.  Whil« 
neither  of  these  methods  is  Invariably  and  minutely  exact,  either  of  them  is  suffi- 
ciently accurate  for  all  practical  purpoBex. 

The  Jumre  of  Sylm'iu  may  be  indicitted  by  a  line  drawn  from  a  pjint  3  cm. 
behind  the  externiil  augulur  process  to  a  point  2  cm,  below  the  most  prouiiuent 
part  of  the  parietal  eminence.  The  tihort  and  ascending  limb  of  this  fissure  h  of 
relatively  small  importance  in  this  connection. 

ReM't  bate-line,  so  called,  is  a  line  drawn  from  tlie  inferior  margin  of  the  orbii 
backward  through  the  centre  of  the  external  auditory  meatus.  It  is  a  line  often 
alluded  to  in  cranial  topography.  The  colored  plate  (xce  Plate  lit.)  will  indicai*- 
with  relinhle  accuracy  the  relation  of  the  motor  centres  to  each  other  and  to  tin- 
principal  fissures  and  con  volutions.  It  pertains  merely  to  the  left  hemisphere  of 
the  brain,  in  whose  third  frontal  convolution  is  placed  Broca's  centre  for  speech, 
the  corresponding  area  upon  the  right  side  having  no  exactly  corresponding  func- 
tion. The  centre  for  vision,  it  will  be  seen,  is  located  in  the  ciineus,  the  mo?i 
basal  portions  of  the  hemispheres  being  the  Heat  of  the  special  senses  of  taste. 
soiell,  and  bearing. 

Operation. — Tlie  n'onl  trephine  is  at  present  used  twtli  as  a  noun  and 
as  a  verb,  the  older  term  trepan  being  now  wellnigh  discarded.  The 
instnimeot  itself,  ae  at  present  made,  consists  of  a  section  of  a  tube,  one 
of  whose  extremities  is  arranged  with  sharplv-cut  saw  teeth,  tlic  whole 
provided  with  u  grip  or  handle,  wliii-h  revofvea  in  a  plane  [Mrallel  to 
that  in  which  the  saw  teeth  cut.  The  best  instrument  is  that  arranged 
in  a  slightly  conical  manner,  so  that  it  may  less  easily  burst  through  the 


skull  and  d(»  harm  to  parts  within.  The  trephine  proper  is  manipulated 
by  the  hand.  A  \-iiricty  of  substitutes  liiivc  n'sulted  from  appliaitions 
<rf*  human  ingenuity  to  tlic  problem  of  0{>ening  the  cranial  bones.  Some 
of  th<;se  arc  actuated  by  foot  or  lian<l  jH»wer,  miIIi  rcduplicate«l  niechau- 
isnis;  others  by  electricity.  The  nmiv  couiplicated  the  mechanism  the 
more  likely  it  is  to  jret  out  of  order,  and  tliciv  arc  but  few  of  these 
substitutes' which  give  anything  like  lasting  satisfaction  (Fig.  18). 


Topographical  Anatomy  of  Cortex.     Localization  of  Functions.     iZiehen.) 


roptiRraphica!  Analomy  of  Inner Surfaceof  Right  Hemisphere.    Localization  of  Functions.  (Ziehen  ) 
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t 
In  the  rommoD  parlance  of  the  day  the  operation  of  trephining  in  made  t 


include  any  methud  by  which  an  opening  is  made  in  the  uiiinjured  cranium  or  by 
Khifh  an  opening  already  existing  ix  enlarged  and  made  to  subserve  the  surgeoo'e 
puruoee.  Aside  from  the  saws  already  alluded  to,  there  are  in  cominoD  use  & 
variety  of  cutting  bone-fiirceps,  rongeum  of  various  device,  and  a  variety  of 
crhisels,  which  are  meant  to  be  used  in  connection  vrith  the  mallet  or  hammer. 
In  order  to  use  any  of  the  latter  instruments  to  advantage  it  is  often  well,  and 
usually  essential,  to  nialte  the  first  attack  with  the  trephine  of  reationable  size, 
*ay  2  to  3  cm.  in  diameter,  alter  which  forceps,  chisel,  or  saw  may  be  used  as  one 
lees  fit.  t^trnight  Haws  are  also  of  occasional  uKefulness,  though  not  often  now 
employed.  For  my  own  part,  I  prefer  to  use  the  chisel  and  mallet  relatively 
seldom,  feeling  that  the  eerie«  of  concuniious  resulting  from  blows  of  the  hammer 
muiit  add  in  at  least  an  appreciable  degree  to  the  shock  of  the  operation.  The 
rephine  is  provided  with  a  centre-pin,  which  can  be  withdrawn  after  a 
To  prevent  slipping  of  the  cei  '  '  '  '  ' 
o  be  applied  by  cutting  a  little  t 
Di  a  cniaej. 

In  thp  absence  of  a  wound,  relieving  one  of  the  necessity  of  making 
incision,  a  flap  of  Bcalp  is  deliberately  raised  before  applyine  the  instru- 
Dient.  When  the  stit^rcon  ha»  hie  choice  this  flap  in  onlinarily  of  horse- 
shoe shape,  and  should  be  made  with  its  convexity  pointing  toward  the 


.rattn^  the  uae  of  the  eommon  trepbine  in  liepteseed  rompoiiml  fractiirc,  A  horeeaboe  flap 
of  oralp  bu  been  tumecl  down.  Hnd  tbi'  truphlni-  In  appliiHl  to  Hrm.  unbrolif  n  lioiio  in  ordtT  to 
make  ail  upening  through  wbkh  [he  di-preBai'il  pivces  can  be  uLlaiki'd  uud  remuvcd. 

occiput,  since  drainage  is  best  afforded  later  bv  this  arrangement.  The 
old  cnicial  incisions  are  now  wellnigh  abandoned.  The  pericmnium 
is  detached,  after  Incision,  with  the  periosteum  elevator,  and  it  is  always 
well  to  turn  it  up  with  its  overiying  scalp  without  completely  sc]mrating 
it.  The  scalp  flap  may  be  best  held  out  of  the  wiiy  by  temponirily  sew- 
ing it  tti  some  other  part  of  the  scalp,  every  portion  of  which  should  be 
Creviously  shaved  closely  and  thoroughly  scrubbed.  The  op(!rator  has 
is  choice — to  seize  vessels  as  they  bleed  or  to  make  the  ojieration  in 
large  degree  bloodless  by  applying  un  clastic  tourniquet  tightly  around 
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the  scalp  above  the  eyebrows  and  beneath  the  occiput,  the  ears  prevent- 
ing it  from  sliding.  If  the  tourniquet  be  used,  the  vessels  will  often 
bleed  in  an  annoying  way  after  the  wound  is  closed.  If  the  ojx^ration 
be  performed  for  fracture  of  the  skull,  should  there  be  an  o{x?ning 
already  made  by  the  depression  of  fragments  it  may  not  be  neoessan* 
to  use  the  trephine  at  all,  but  with  suitable  bone-fon*eps  fragments  mav 
be  removed  or  detached  to  the  necessary  amount.  In  this  case,  how- 
ever, there  are  often  sharp  points  of  bone  which  will  require  removal 
by  cutting  bone-forceps,  for  the  sui^on  should  leave  the  margin  of  the 
bone-opening  comfortably  round  and  smooth.  Should  there  be  no  o[)en- 
ing  into  which  the  point  of  an  elevator  or  of  a  bone-forceps  win  be  in- 
serted, then  one  must  be  made ;  and  it  is  for  this  purpose  that  the  tre- 
phine is  mainly  used  in  cases  of  fracture  of  the  skull  (Fig.  19).  It  must 
now  be  applied  upon  a  firm  and  imdetached  surface  of  bone,  one  which 
will  l>ear  the  pressure  necessary  in  the  process  of  perforation.  As  use<l 
for  this  [)urpose,  it  should  be  so  applied  that  at  least  two-thirds  of  the 
circle  cut  by  its  teeth  will  be  upon  tmbroken  skull ;  the  remaining  sejr- 
ment  of  the  circle  may  be  over  the  fnictured  area.  After  it  has  begun  to 
cut  a  distinct  groove  the  centre-pin  should  be  withdrawn  and  the  instru- 
ment maintained  in  its  [Position  during  its  work  by  a  firm  and  steady  hand, 
which  shall  force  it  evenly  through  the  bone  and  not  exercise  undue 
pressure  upon  one  side  or  another.  As  the  diploe  is  perforatcHi  the  bone- 
dust  becomes  soft  and  bloodv  and  the  resistance  is  diminished.  As  the 
instrument  sinks  deeper,  the  operator  must  frequently  intermit  its  use, 
and  determine  his  iK)sition  by  means  of  the  irrigator  and  of  the  probe 
or  other  instrument.  The  nearer  one  comes  to  the  inner  surface  the 
more  caution  he  must  exercist*,  remembering  that  the  bone  is  likely  to 
be  of  unequal  thickness.  AVhen  the  skull  has  been  completely  per- 
forated at  one  or  two  points  around  the  little  circle  the  operator  should 
introduce  the  point  of  an  elevator  and  pry  up  the  disk  of  bone,  or  by 
nx?king  the  handle  of  the  tr(»i>hin(»  he  may  be  able  to  remove  the  button 
with  that  instrument.  When  the  operation  is  performetl  in  the  ideal 
manner  the  dura  is  scarcely  injured,  certainly  not  sawn  through  by  the 
teeth  of  the  instrument. 

In  certain  of  the  exploratory'  openitions  upon  the  skull  large  tre- 
phines, having  a  diameter  of  7  to  10  cm.,  are  occasionally  employiKl, 
but  the  force  n^iuired  to  actuate  thes<.»  instruments  is  so  great  as  to 
s|)eedily  tirt»  out  the  hand  and  arm  of  any  but  the  most  muscular  indi- 
vidual. The  time  consumed  is  also  fully  equal  to  that  which  would  be 
ex|K>nded  in  cutting  away  the  sjime  amount  of  bone  with  suitsible  for- 
ceps. 

Before  opening  the  dura  every  loose  particle  of  bone  and  ever)' 
splinter  should  be  removed,  depresscKl  fragments  should  be  ])ickwl  out, 
and  those  which  are  semi-detached  should  be  niised  at  least  to  their 
proper  level.  Through  the  ojK*ning  thus  made  the  dura  is  carefully 
examined ;  extradural  coll(»ctions  of  blood  are  rec^ognized  instantly, 
while  some  idea  as  to  the  amount  of  intracranial  tension  may  be  secured, 
even  through  a  small  o[K'ning.  Nothing  abnormal  being  discoveretl 
outside  of  the  dum,  should  brain-tension  be  great  or  should  the  dura 
be  dis(*olored,  as  by  blootl  l)eneath,  the  membrane  should  be  oj^ened, 
often  again  by  a  triangular  or  horse-shoe  flap,  and  the  subdunil  condition 
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be  accurately  estimated.  In  some  cases  of  meningeal  hemorrhage  clots 
will  be  ejected  with  no  little  force  tlie  instant  the  dura  be  opened.  In 
other  cases  of  intracranial  pressure,  either  from  tumor  or  from  intra- 
ventricular hemorrhage,  the  brain  will  instantly  protrude  to  such  an 
extent  as  to  make  its  reposition  difficult  or  even  impossible. 

When  there  is  good  reason  for  its  use,  one  need  never  hesitate  to  employ  a  small 
aspirating  needle  in  connection  with  some  good  suction  apparatus.  This  may  be 
passed  to  a  considerable  depth  in  the  brain,  when  exposed  trom  the  vertex  of  the 
skull,  without  producing  tne  slightest  recognizable  disturbance.  By  its  use  it  is 
often  possible  to  obtain  most  important  information.  Cystic  accumulations,  deep 
hemorrhages,  etc.  may  be  determined  by  this  method. 

While  the  scalp  incision  may  be  made  practically  bloodless  by  employment  of 
the  tourniquet,  as  above  mentioned,  the  blood  may  continue  to  ooze  from  the  diploS 
or  from  the  bone,  and  hemorrhage  from  this  source  be  a  constant  annoyance.  It 
may  be  checked  by  crushing  the  margin  of  the  opening  between  the  points  of  blunt 
bone-force  1)8,  by  which  means  the  little  vessels  are  compressed ;  or  it  may  often  be 
controlled,  as  suggested  by  Horsley,  by  forcing  into  the  rough  margin  of  bone  some 
sterilized  wax. 

Incisions  in  the  dura  should  be  made,  so  far  as  possible,  parallel  with  its  vessels 
rather  than  across  them.  When  accessible,  dural  vessels  can  always  be  secured  and 
tied.  Vessels  of  the  pia  can  also  usually  be  picked  up  and  secured  with  very  fine 
catgut  ligatures.  The  cortex  itself  is  not  so  vascular  as  to  aUbrd  much  trouble. 
Upon  any  portion  of  the  membranes  or  cerebral  surface  a  sterilized  solution  of  anti- 
pyrine  can  be  sprayed  or  applied  without  hesitation  (5  per  cent,  solution).  In  all 
deliberate  operations  sinuses  are  avoided  so  far  as  possible.  When  exposed  or  when 
necessary  to  attack  them  they  may  be  ligated  ana  divided,  or  may  be  packed  with 
tampons  of  sterilized  iodoform  gauze,  or  may  be  seized  with  serrefines  or  light  haemo- 
static forceps,  which  may  be  left  for  a  day  or  two  included  within  the  dressings. 

Openingr  the  skull,  or,  in  general  terms,  trephining,  is  at  present 
reeorted  to  for  the  following:  purposes : 

1.  For  relief  of  compression  : 

a.  By  depressed  bone,  as  in  comminuted  or  gunshot  fracture ; 
6.  For  removal  of  clot  or  ligation  of  vessels ; 

c.  For  evacution  of  pus,  either  from  the  meningeal  cavity  or  from 

a  deeper  abscess ; 

d.  For  the  removal  of  serous  effusions,  either  extra-  or  intra- 

ventricular. 

2.  For  removal  of  foreign  bodies. 

3.  For  relief  of  hdrcuyranial  irritation — e,  g,  epilepsy,  the  psychoses, 
etc. 

4.  For  removal  of  tumors. 

5.  To  eomj)ensate  for  defective  development, 

6.  For  exploratory  or  purely  empirical  reasons^  including  the  making 
of  "  relief  openings  "  for  relief  of  pain,  etc. 

Aside  from  tlie  ordinary  methods  of  trephining  as  applied  for  ordi- 
nary conditions,  modern  surgery  comprises  the  resort  to  essentially  new 
methods  for  raising  areas  of  skull  of  considerable  size  and  then  restor- 
ing them  to  their  previous  position.  These  are  ordinarily  spoken  of  as 
osteoplastic  resections,  and  have  added  very  materially  to  the  art  and 
resources  of  the  surgeon.  These  consist,  in  a  general  way,  of  the  forma- 
tion of  a  window,  as  it  were,  in  the  vertex  of  the  skull  by  outlining  a 
quadrangular  or  horse-shoe  flaj)  of  scalp,  which  is  detached  only  for  a 
slight  distance  around  the  incision,  after  which,  by  use  of  the  revolving 
flaw  or  by  chisel  and  mallet,  a  groove  is  cut  through  the  bone  running 
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parallel  with  the  margin  of  the  soal[)-flap,  but  perhaps  a  centimetre 
within  it.  After  this  bone  area  is  completely  cut  throueU  on  three  sidw, 
it  is  tlien  sprung  up  or  elevated  in  such  a  way  as  to  be  broken  across  the 
base  of  the  bone-flap.  It  is  not  at  all  tletaened  nur  $c))arnte<I  from  the 
scalp,  and  so  when  subsequently  lowered  into  position  retains  its  vitality 
by  virtue  of  its  vascular  connections  (Fig.  20). 

ThcreisBcarcelyHiiy  reaiiunable  limit  to  tlie  extent  to  which  tli is  method  may  l« 
retiort«<]  to,  proTiding  only  that  the  bone  be  funiinhed  with  a  i»ul!icient  biood-BU|iplT 


aloi 


whenever  a  large 

ately  secured  in  position  with  intimate  and  primary  union,  or  whether  il  iihall  b« 
made  to  cover  a  gauze  packing  for  a  few  dayn,  after  wliich  it  may  be  restored  to 
place,  must  depend  on  tne  purposes  of  tlie  operation  and  the  conipleteiiess  of  \\» 
performance  in  one  sitting. 

The  practii^e  of  replaehig  btillon*  of  bone  renioved  dnring  trephining  has  not 
found  general  favor,  and  ih  employed  by  but  few,  uince  in  ordinary  cases  the  hone 
defect  IN  replaced  in  time  by  fibrous  and  cicatricial  tissue,  practically  as  strong  and 
resistant  as  the  original  bone.     A  much  easier  and  equally  effective  method  is  to 


Fio.  20. 


sprinkle  over  the  dura  when  closed  souie  of  the  fresh  bmie  saw-dust  or  wune  little 
fragments  of  bone,  wliich  xhall  be  entangled  in  the  clot  and  which  may  subse- 
quently serve  as  centres  of  ossiBcation. 

Wlicre  some  jMirticular  nicasure  rtecms  iadicatcd  in  order  to  atone 
for  a  large  detect  in  bone,  it  1ms  become  (piite  cnstoiuary  to  insert  sonic 
artificial  eiibatihtfe,  inaiidy  either  ri-lliiloi'l  or  a  thin  ulimiinuni  plate,  pre- 
viously absolutely  sterilizctl  and  cut  at  the  time  into  such  shape  an  miiy 
1k>  called  for,  but  a  trifle  Ini^T  than  tlic  real  deftKtt,  l>cing  let  in  or  sprung 
in,  as  it  were,  either  completely  Ix'neiith  the  hone  or  into  the  bonv  open- 
ing, so  as  not  to  lie  easily  dcta<'lic'il  or  slip  out  of  the  way.  lly  this 
heteroplitutic  metliixl  most  u<lmir.d>Ie  ivsults  have  been  achieved.    I  haw 
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used  celluloid  for  this  purpose  in  the  spinal  column  also,  closing  with 
it  the  defect  which  remained  after  the  extirpation  of  the  sac  of  a  spina 
bifida. 

The  question  of  drainage  will  always  arise.  In  a  non-traumatic  case,  where 
every  precaution  has  been  observed,  drainage  will  probably  only  be  indicated  when 
we  are  anxious  to  provide  for  the  escape  of  blood  or  of  oedeniatous  effusion.  In  these 
instances  it  can  be  made  with  gauze,  strands  of  catgut,  or  some  other  capillary 
drain.  In  cases  of  injury  to  the  head  much  will  depend  upon  the  nature  of  the 
case  and  the  time  which  has  elapsed  between  injury  and  operation.  Should  time 
for  infection  have  been  given,  with  probability  of  its  occurrence,  it  is  much  better 
to  insert  an  antiseptic  packing,  and  to  close  the  scalp,  if  at  all,  by  secondary 
sutures.  In  other  instances  it  may  be  enough  to  insert  a  capillary  drain  or  to  leave 
out  two  or  three  sutures  from  the  lowest  portion  of  the  incision,  providing  in  this 
way  for  the  escape  of  material.  Halfway  measures,  however,  are  most  ill  advised ; 
and  if  one  be  in  doubt,  it  is  much  better  to  leave  the  wound  widely  open  than  to 
close  it  in  such  a  way  as  to  in  the  slightest  degree  contribute  toward  retention  of 
that  which  should  escape.  In  brain -abscesses,  etc.  a  rubber  drainage-tube  or  cap- 
illary drain  wrapped  up  in  sreen-silk  protective  will  certainly  be  required. 

External  dressings  should  be  both  profuse  and  absorbent,  and  are  best  held  in 
place  by  starched  bandages.  Absolute  physiological  rest  should  be  insisted  upon 
in  the  after-treatment,  and  the  excretions  should  be  kept  lively,  in  accordance  with 
the  principles  enunciated  in  the  earlier  portion  of  Volume  I.,  in  order  that  auto- 
intoxication in  any  form  may  be  carefully  guarded  against. 


CHAPTER  II. 

INJURIES   AND  SURGICAL   DISEASES  OF   THE   SPINE. 
By  E.  H.  Bradford,  M.  D. 


Spina  Bifida. 
Spina  bifida  is  a  congenital  deformity  of  the  spinal  column  due  toa 
lack  of  development  of  certain  of  its  bony  factors.  As  a  result,  the 
laminte  of  one  or  more  vertebrte  do  not  unite  at  the  spinous  processes 
and  a  space  is  left  uncovered  by  bone.  The  gap  may  rarely  involve  the 
bodies  of  the  vertcbree,  but  much  more  commonly  is  limited  to  the  pos- 
terior portion  only.     As  a  result, 

the  lesion  is  either  in  or  very  close  FiO'  22. 

to  the  median  line.  Through  this 
opening  the  contents  of  tlie  spinal 
canal  may,  and  usually  do,  project, 
causing  a  tumor  of  variable  size. 


DlUGCted  sac 


bind  a  [Warren  Museum; 


(WaireD  Museum). 


which  may  be  sessile  or  may  be  narrow  at  the  neck,  with  a  true  pedicle, 
Of  all  the  cases,  50  per  cent,  occur  in  tlie  lumbar  region,  12  per  cent,  in 
the  lumbo-sacral,  and  7  per  cent,  in  the  sacral.  Spina  bifida  ia,  then,  the 
most  commou  in  the  lumltar  and  lumbo-sacral  regions,  more  rare  in  the 
cervical,  almost  unknown  in  the  dorsal.     The  contents  of  the  tumor 
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may  be  the  eerebro-Bpinal  fluid,  the  cord  itself,  or,  in  tlie  region  of  the 
cuiida  equina,  the  »pinal  nervca  and  nerve-filament**.  If  the  sac  con- 
tains the  lining  mcimhrnnee  of  the  cord  antl  cerebro-gpinul  fluid,  the  ' 
tnmor  ia  called  a  memnerooele ;  if  besides  the  fluid  the  tumor  contains 
the  cord,  it  is  termed  u  meninffo-myelocele ;  if  the  cord  within  the 
tumor  ia  dilated  with  fluid,  it  is  <lcscril>(>d  as  a  Byrin^ro-myelooele. 
The  second  of  these  forms  ia  the  most  common.  The  skin  covering  the 
tumor  may  be  normal,  but  is  more  usually  either  thickened  or  thin  or 
translucent.     In  some  instances  the  skin  is  absent. 

There  is  usually  a  dire<^  communication  with  tlie  fourth  ventricle  through  the 
pia  mater  at  tlte  lower  border  of  the  fourth  ventricle.  This  communication,  how- 
ever, may  be  ob«tructed,  and  in  some  instances  there  may  be  no  communication 
between  the  sac  and  the  spinal  canal.  The  cord  may  be  situated  behiad  the  sac, 
or  it  may  be  spreud  out  on  its  internal  surface,  or  it  may  He  in  front  of  the  sac 
Pressure  upon  the  tumor  usually  evacuates  its  fluid  contents  slowly,  but  only  by 
increasing  the  amount  of  the  cerebro-spinal  fluid  in  the  spinal  and  cranial  cavity, 
otlen  with  symptoms  of  intracranial  preitsure. 

The  amount  or  character  of  the  contents  can-  Vu-.  9H. 

not  be  positively  inferred  from  the  sine  of  the 
tumor,  nor  does  a  large  tumor  necessarily 
presuppose  a  large  loss  of  bony  substance  in 
the  column.  Sometimes  the  tumor  may  be  so 
rimall  as  to  be  unnoticed. 

These  cases  seldom  cause  noticeable 
symptoms ;  exceptionally  the  reverse  is 
true,  and  serious  prcs,su re-symptoms 
appear  where  the  exciting  cause  is  foimd 
14)  Ih>  bandfl  of  connective  tissue  at  the 
level  of  the  spinal  opi'ning,  exerting 
foraprewsion  upon  the  cord.  This  vari- 
ety IS  called  spina  bifida  occvlia,  and  is 
often  characterized  by  a  patch  of  liair 
externally.  Thcsizeof  the  tumor  varies 
from  that  of  a  cherry  to  that  of  a  cocoa- 
nut.  If  the  tumor  be  of  considerable 
size  and  the  cuticle  be  at  all  thin,  it  may 
increase  in  size  upon  physical  exertion, 
such  as  coughing,  vomiting,  sneezing, 
crying.  The  rapidity  with  which  the 
tumor  may  bo  emptied  under  pressure 
indicates  roughly  the  size  of  the  ojieu- 
ing  in  the  spinal  canal. 

The  niAGKOsis  nsn.ally  offers  no 
difficulty.  If  a  child  present  a  rounded 
congenital  tumor  in  the  lumbar,  lumbo- 
sacral, sacral,  or  cervical  region,  in  the 
median  line,  often  varying  in  size,  cither 
with  or  without  a  pedicle,  and  with 
fluctuating  contents,  it  certainly  may  be  regnnled  as  a  spina  bifida. 

The  COURSB  of  spina  bifida  varies.     In  the  majority  of  instanrvs  the 

tumor  ruptures  during  infancy,  the  fluid  is  evatniatcd,  and  the  iwticnt 

dies  with  convulsions  or  from  a  septic  spinal  meningitis.     In  some 

instances,  however,  a  spontaneous  recovery  takes  place,  and  in  rare  cases 
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the  gap  in  the  bone  is  closed  by  a  subsequent  bony  growth.  Such  spon- 
taneous closure  may  be  observed  in  a  certain  number  of  instances  eveo 
where  it  is  evident,  from  paralysis  of  the  lower  extremities,  that  portiooii 
of  the  cord  are  involved.  In  another  class  of  cases  the  life  of  the  child 
is  not  directly  threatened,  but  serious  symptoms  are  developed,  due  to 
the  involvement  of  cord  or  nerves.  In  still  another  class  of  cases  the 
condition  continues  indefinitely  without  serious  symptoms. 

Tkeatmknt. — Treatment  may  be  either  conservative  or  operatife. 

Conservaiive  treatment  consists  of  protection  of  the  sac  from  violence 
and  an  effort  to  prevent  the  increase  of  the  tumor  in  size.  The  tumor 
should  he  covered  with  absorbent  cotton  and  a  shield  placed  over 
it.  The  shield  may  be  made  of  brass,  silver,  or  aluminum,  hammered 
over  a  plaster  cast  of  the  tumor.     It  may  be  held  in  position  by  a  band 


which  cncinrlcs  the  child's  IkkIv  or  by  adhesive  jdaster.  Attempts  to 
diminish  the  size  of  tlie  tumor  bv  pressure  nif  manifestly  irrational,  and 
liave  been  known  to  rci^ult  tatally  by  developing  a  hydrocephalus,  rup- 
turing at  the  anterior  fontanel  I  e.  If  the  skin  over  the  tumor  become 
thin,  a  layer  of  cotton  is  to  be  pla<;ed  ii[K>n  the  thinnest  jxHlion  of  the 
skin  and  held  in  place  by  collodion. 

Of  (yjtcialh-c  meaxureM,  two  only  are  worthy  of  attention :  The  first, 
Uic  injedion  of  (t(t  irrUanl  within  tl'ie  silc  ;  the  second,  errhion  of  Uie  me. 

Various  nietliods  of  injection  have  Ikvu  employed,  but  the  following 
is  most  to  be  recommended ;  The  sac  is  punctui-cil  tm  the  side,  the  trocar 
being  passed  obliquely  through  the  healthy  skin,  uikI  a  certain  amount 
of  the  fluid  is  drawn  off.  If  the  sac  is  not  Iiii^',  it  is  ix-ttcr  at  the  first 
tapping  only  to  draw  off  a  small  amoimt  of  fluid,  Fniin  one  to  two 
drachms  of  a  solution  of  iodo-glycerin  should  then  Ite  injected  suit- 
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ciitaneously  (1  part  iodine,  6  parts  potassium  iodide,  and  50  parts  gly- 
(vrin).  A  moderately  fine  trocar  should  be  used.  After  the  injection 
the  opening  should  be  closed  with  dry  gauze  secured  by  collodion  and 
iodoform.  The  surface  of  the  tumor  should  be  rendered  scrupulously 
clean  before  the  puncture  is  made.  The  operation  may  be  repeated  from 
fmir  to  six  times  at  intervals  of  a  week  or  ten  days. 

This  method  has  been  especially  advocated  by  Morton  of  Glasgow:  its  value 
was  investigated  by  the  Londfon  Clinical  Society,  which  collected  82  cases  (treated 
by  Morton^  method) ;  of  these,  35  recovered  and  37  died.  In  5  there  was  no 
improvement,  and  in  4  there  was  slight  improvement.  Morton  himself  reports  67 
cases,  with  65  recoveries  and  10  deaths.  Powers  has  collected  15  cases,  with  4 
deaths. 

Excision  of  the  Sac. — The  treatment  of  spina  bifida  by  excision  of  the 
8ac  lias  been  successfully  done  in  a  number  of  instane<»s.  Various  methods 
of  operation  have  been  advocated.  An  obstacle  to  a  successful  operation 
is  met  in  the  difficulty  in  preventing  the  copious  escaj)e  of  cerebro- 
spinal fluid,  which  by  moistening  the  aseptic  dressings  becomes  a  source 
of  infecti<m.  The  simplest  method  of  operation  consists  in  dissecting 
lateral  skin-flaps,  opening  the  sac,  returning  into  the  spinal  canal  any 
nerve-structures  that  can  be  found,  closing  the  divided  and  dissected 
emptied  sac  by  means  of  careful  suturing,  and  uniting  the  skin-flaps 
over  the  whole.  Where  the  opening  is  large  it  is  not  desirable  to  sac- 
rifice much  of  the  sac,  but  to  fold  it  into  the  canal,  stitching  the  opposing 
external  surfaces.  If  the  opening  be  small,  the  redundant  sac-flaps 
should  be  cut  off  and  the  cut  edges  carefully  sutured.  The  treatment  of 
the  skin-flaps  must  necessarily  vary  according  to  the  size  of  the  opening 
and  the  amount  of  skin. 

Osteoplastic  methods  have  been  used  in  the  attempt  to  close  the  opening  by 
dividing  the  arches  of  the  vertebra  and  forcing  them  together  near  the  m^ian 
line,  securing  them  by  suture.  Where  the  opening  is  small  and  the  tumor  is 
pedunculated,  the  sac'which  contains  the  dura  can  be  ligated  and  covered  bv  skin- 
flap.  Attempts  have  been  made  to  promote  the  growth  of  bone  by  means  ot  trans- 
planted periosteum  and  by  aseptic  bone  spicule.  Park  of  Buffalo  has  successfully 
closed  the  opening  by  the  insertion  of  a  celluloid  plate.  Hanson  has  collected 
150  cases  of  spina  bifida  treated  by  excision  since  the  introduction  of  antiseptic 
surgery :  25  of  these  were  under  the  care  of  Swedish  surgeons.  The  mortality 
from  the  operation  in  the  whole  number  was  29  per  cent. 

Robson  thinks  excision  under  aseptic  surgery  exposes  the  nerves  in  the  sac  to 
less  irritation  than  the  injection  of  an  irritating  fluid.  He  has  collected  20  cases 
of  excision  of  the  sac — 4  cervical,  16  lumbo-sacral  and  lumbar.  There  were  5 
deaths — 1  on  the  table,  1  in  thirty-six  hours,  3  in  from  three  to  fourteen  days.  Of 
these  cases  he  considers  that  in  1  the  operation  was  not  necessary,  and  in  2  was  not 
advisable. 

There  are  manifestly  three  classes  of  spina  bifida  : 

1.  Tlie  slight  cases,  not  threatening  to  burst  or  enlarge  or  seriously 
incommode  the  patient. 

2.  The  cases  beyond  surgical  reach,  where  operation  is  not  indicated 
owing  to  the  condition  of  the  child  and  the  size  of  the  tumor. 

3.  In  those  cases  where  the  deformity  threatens  either  life,  long 
disability,  or  death  in  time,  operative  mciisures  are  to  be  seriously  con- 
^dered. 

It  would  seem  that  in  the  cases  needing  operative  interference  excis- 
ion 18  more  thorough  and  surgical  than  puncture  and  injection  of 
iodine,  providing  asepsis  can  be  secured. 
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It  should  be  borne  in  mind  that  the  perceotage  of  spontaneoua  cure 
has  not  been  accurately  determined,  and  tliat  cases  have  been  observed 
where  spontaneous  recovery  has  taken  place  after  spontaneous  rupture 
of  the  sac  with  subsequent  gradual  narrowing  and,  in  some  instanct^, 
closing  of  the  bony  opening. 

Sacbai.  Ctstb. 

Tumors  occasionally  present  themselves  in  the  Bacrum,  with  the  cha- 
racteristics of  fatty  tumors,  lying  under  the  fatty  tissue  in  the  r^on  of 
the  buttock.     These  tumors  are  usually  in  the  median  line,  but  in  some 


instances  may  lie  somewhat  to  one  sidt-.  The  size  of  the  tumor  varies, 
and  in  some  instances  there  may  \k  fluctuation,  though  this  is  not  aln'ays 
the  case. 

If  nn  iiifitiinti  be  nindc.  these  tumors  will  be  found  to  be  filled  with  cerebro- 
iii>in)il  fluiii,  Hud  if  cxiilort'd  an  ojwninewill  usually  be  discovered  communicating, 
thnuiffli  another  iu  the  encriim,  with  the  fpiniil  canal.  Tlirae  tumors  are,  in  fact, 
Himilar  in  nature  to  sjiinn  bifida  oceulta.  Ojierative  interference  in  these  cases  is 
a  more  danffi''^"'-''  |>r<K'eiiure  thiin  would  be  imaftined,  for  the  reason  that  it  is  diffi- 
cult to  Hecure  <-<mij)lcte  a»e|^si^^.  owinp  to  the  leakinp  of  the  cerebro-apinul  fluid 
after  oiicrntion  anil  the  difficulty  of  eeeuring  a.  progier  dressing  in  that  portion  of 
tlic  boily  in  n  young  child. 

STRtNOOMYELIA. 

This  term  is  applied  to  an  irregular  cularpcmcnt  of  the  central  canal 
of  the  spinal  coni,  which,  iK-ginning  as  a  <'on>^nital  defect,  is  increased 
in  later  life,  with  corrcr-(Ktitdinp  disturbance  in  ucrve-function,  the  most 
notic«>iible  ln'ing  a  blunting  of  the  sensibility  to  heat  am]  cold,  combine<l 
with  impairment  of  the  motor  and  tactile  sense.  The  cavity,  which 
may  contain  fluid,  is  sometimes  so  extensive  us  to  encntach  on  the  normal 
cord-structure,  and  give  rise  to  loss  of  integrity  of  the  parts  all'eeted  by 
this  presiiurc,  with  great  disturbance  in  the  jmtient's  condition  and 
activity.  The  affection  is  one  which  ran'ly  comes  to  the  attention  of 
the  surgeon.    Keen  mentions  2  cases  of  bis  own  and  1  of  Abbe  oiH>mtcd 
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upon  by  laminectomy  :  there  was,  however,  no  benefit,  and  the  operation 
is  of  doubtful  value. 

OoccYOEAL  Dimple  and  Sinus. 

A  small,  shallow  depression  or  dimple  of  the  skin  is  not  infrequently 
soon  in  the  region  of  tne  coccyx.  This  is  a  vestige  of  the  foetal  opening 
of  the  spinal  canal. 

The  closure  has  been  completed  in  these  instances  to  such  an  extent 
tliat  for  all  practical  purposes  the  opening  is  entirely  covered  in,  there 
remaining  only  a  depression  in  the  skin  from  the  incomplete  deposit  of 
fat,  similar  to  what  is  observed  over  a  healed  sinus  or  over  the  umbili- 
cus. There  is  in  a  coccygeal  dimple,  however,  no  evidence  of  scar  or 
break  in  the  skin. 

The  depression  when  present  varies  in  diflFerent  individuals  from  a 
scarcely  perceptible  trace  to  a  cul-de-sac  of  considerable  depth,  which 
may  become  the  seat  of  inflammation.  When  the  depression  is  suffi- 
ciently deep  to  form  a  sac,  it  may  collect  sebaceous  matter,  desquamated 
epithelium,  or  foreign  substances,  dust,  cotton  or  woollen  fibre,  which, 
awning  as  irritants,  excite  inflammation.  If  the  resulting  suppuration 
do  not  find  free  vent,  it  undermines  the  skin  and  an  abscess  of  con- 
siderable size  may  be  developed.  In  certain  instances  the  cavity  con- 
tains a  fold  of  hair  growing  from  the  normal  skin  which  forms  the  wall 
of  the  sac. 

There  is  usually  an  opening  from  such  a  cavity,  the  coccygeal  depres- 
sion forming  a  sinus  which  has  been  termed  a  pilo-nidaJ  sinus,  as  it 
appears  like  a  nest  for  the  growth  of  a  tuft  of  hair.  Hair,  however,  is 
not  invariably  present.  The  aflection  often  presents  itself  as  a  sinus  of 
considerable  size,  with  ragged  granulating  edges,  in  the  centre  of  a  mass 
of  brawny  skin  and  situated  in  the  median  line  or  the  base  of  the  coccyx. 
The  sinus  can  be  traced  through  the  subcutaneous  tissue  to  the  peri- 
osteum covering  the  sacrum  and  coccyx  and  into  a  cavity  of  undermined 
tisdiie. 

The  TREATMENT  is  simple.  The  cavity  is  to  be  laid  open  freely,  the 
inflammatory  tissue  forming  the  lining  wall  is  to  be  thoroughly  curetted, 
and  a  packing  of  iodoform  gauze  inserted  to  promote  healing  from  the 
l)ottom  of  the  cavity. 

INJURIES   OF   THE   SPINE. 

The  injuries  to  the  spine  consist  of — 

1.  Fractures; 

2.  Dislocations ; 

3.  Fracture  and  dislocation  combined  ; 

4.  A  strain  of  the  spine,  with  rupture  of  or  injury  to  the  mus- 

cles and  ligaments ; 

5.  Injuries  to  the  cord  and  spinal  (column. 

Fractures. 

Fractures  result  either  from  direct  piolence,  a  blow  from  a  height  upon 
the  spine,  a  fall,  striking  upon  an  irregular  hard  surface  or  projection, 
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or  from  the  viulcnt  ftewlliii/  or  tirinting  of  the  spinr.  An  c()n»i<l(!rable  vicf 
Icnce  if*  WHiiiired  to  ])nxluoe  u  fracture  of  the  spine,  the  lesion  ifl  often 
acconipaiiiea  by  some  displacement.  If  tliiti  )>e  considerable,  it  amounts 
to  a  combination  of  fracture  and  dipilocation.  There  is  frequently  aL«> 
hemorrhage  withii]  the  (anal,  and  in  many  instances  bruising  or  (fni^hinir 
of  the  cord  by  th<;  displaeed  fragments. 

Fractures  of  liie  spine  arc  not  atmmon,  forming  but  3-4  per  eenf.  of 

nil  fractures.     They  are  more  «rommon  in  the  donuil  and  cervical  region 

than  in  the  lumbar,  where  the  vertebne  are  stronger. 

¥vi.  20.  Fractures  arc  more  frequent  in  adult  males  than  in 

women  and  children,  as  the  former  are  more  exposed 

to  violence  than  tlie  latter. 

The  recognition  of  fracture  of  the  spine  is  ordi- 
narily not  difficult.  The  resulting  disability  is  neces- 
sarily great,  and  the  evidence  of  a  local  injury  is 
manifest  as  a  rtdc.  There  is  frequently  also  proof  uf 
injury  to  the  cord  from  paralysis  of  the  blauder  ami 
rectum  or  of  the  limbs. 

In  some  instances,  however,  where  there  is  but 
little  displacement  and  the  injury  is  in  (he  anterinr 
p)rtion  of  the  column,  the  lesion  is  only  rccf^niztti 
by  the  injury  to  the  nerves  or  conl,  and  is  nntni- 
fV-.-tcd  by  iMrrtlyxiit  of  moflon  or  of  nentKttion  and  thr 
coiKlifion  of  the  i-fficxci'. 

As  Keen  has  well  expressed  it,  "The  spinal  cord 
may  bo  consideroil  »fi  made  up  of  ii  series  of  hori- 
zontal segments,  placed  one  on  top  of  another  like  a 
pilf  of  cliockcrs,  and  one  pair  ot  nerves,  right  and 
left,  (irises  from  each  segment.  For  example,  the 
liflli  cervicid  segment  would  l)e  that  segment  of  the 
sjiiiial  cord  from  which  tiie  fifth  cervical  nerve-roots 
take  their  orif^in."  These  segments  do  not  agree  in 
jHisition  with  the  numerieallj'  corresponding  verte- 
bne. Thorburn  has  called  attention  to  the  fifdi-n>ot 
group  of  nuiscles  and  the  jMwition  assumed  by  the 
{Kiticnt  who  has  had  the  fifth  cervical  nerve  crushed. 
Whci-e  this  is  injured  the  juUicnt  will  lie  with  Ins 
in  a  (R'culiar  attitude;  or,  in  other  words,  if  the 
luiT  be  below  the  fifth  cervical  ner\"e  there  will  be 
abduction  and  flexion  at  tlic  ell«iw,  the  hand  will  be 
siipiuatcil,  and  the  humerus  externally  rotated.  If 
FnietiiiT  of  (pr-iy  <,r  the  fifth  eervi<-al  nerve  Ik- involved,  the  deltoid  mnsele 
ji'uiuumi.  *"""'"  is  jwndyzcd  and  the  <'lbow  will  lie  next  the  body. 
At  other  levels  the  iiositiou  will  not  be  so  clmracter- 
istic.  The  (u-ro  i,f  i„ni-tlhv«in  also  vanes  according  to  the  level  of  the 
injury.  In  general,  it  may  be  said  that  the  (Uiter  (Hirts  of  the  upper 
extremities  corrcsimnd  to  the  up[KT  nerve-roots,  the  inner  ]iurtions  to 
the  lower.  Starr  concludes  that  in  the  .-ipinal  cortl  the  rpitfrrti  of  cmitrot 
of  the.  b/ii'ltl<-r/niil  rrcfiiiii  <nr  uhniii"  tijf'n-lnl  tot/cthir.  (.Vmtrol  over  those 
sphincters  is  lost  when  the  fmnr  thru-  "lu-ml  myiiu-iitK  are  involve*!.  The 
condition  of  (he  reflexes  will  indicate  an  injury  to  the  cord  at  certain 


'^ 
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points,  and  it  is  possible  with  careful  examination  to  determiue  whether 
there  is  a  total  or  partial  transverse  lesion  of  the  cord.  CompleU  traiut- 
verge  deetrucfive  Usioiw  of  Ike  cord  will  give  compleie  muncnlar  paralysis 
of  the  parts  below  the  level  of  the  injury,  complete  ancesfhema  below  the 
level  of  the  injured  nerve,  atid  there- 
fore compleie  abolition  of  the  knee-  ^"^-  28- 
jerk  and  deep  reflexes;   but  if  the 
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transverse  lesioitM  of  the  cord  are  partial,  the.  muscular  parali/sis  and 
nruESthesia  trill  be  incomplete.  The  viscenil  reflexes,  eH|)ecifilly  those  of 
the  bladder  and  rectum,  are  affected  in  the  same  way. 


Differential  Diagnosis  of  Diseases  and  Injuries  of  the  Spine  and  Spinal 
Cord. 

Progressive.         Slow. 


Onto.  ImmedUte.    Im mediate.      Immediate. 


er«l,   p»^pleglc 


Hemi- 

.m:    K'" 


■   Hemlplesla.     Paraplegia. 


l1  or  para-     pBTaplegJa, 


Rises  after   Same. 
ihlrddaj. 


An«c(ed    late      No  paralysis. 
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In  the  diagnosis  of  injuries  to  the  spine  and  its  contents  it  should  be 
remembered  that  sudden  paralysis  may  be  caused  by — 

^     TT  1  i  hsematomyelia, 

1.  Hemarrnage — <  ,  i.      1    u« 

^^        \  haematorrhachis. 

2.  Embolism. 

3.  Frdcture. 

4.  Dislocation, 

Rapid  paraJ3rsis  may  be  caused  by — 

1.  Hypercemic  exudate  in  process  of  repair. 

2.  Inflammatory  exudate, 

3.  Pus, 

4.  Hemorrhage. 

5.  Acute  poliomyelitis. 

The  subjoined  table,  inserted  by  the  kindness  of  Dr.  Dennis,  will 
assist  in  locating  the  lesion : 

Paralyses  and  Reflexes  due  to  Spinal  Injury, 


t 


Spinal 
Nerve. 

1. 
2-3. 
4. 
5. 
6. 

8. 


Motor  ParaJl.y8Ui. 

Death  from  pressure  of 

odontoid. 
Death   from   paraly8iR 


of  diaphragm. 

cles  of 
per  arm. 


Deltoid  muscles  or  up- 
Supinators  of  hand. 


Biceps,  triceps,  exten- 
sors of  wrist. 

Pronators  of  wrist,  la- 
tissimus  dorsi. 

F'lexors  of  wrist,  hand, 
muscles. 


f        1.    Thumb. 
^   I  2-12.    Musi^-le.*?   to    hack   and 


J 


abdomen. 


a 


Ancesihesia. 


Upper  shoulder,  outer 

arm. 
Outside  of  arm  and 

forearm. 
Outer  half  of  hand. 

Inner  side  of  arm  and 
forearm. 

Inner  side  of  hand. 


Ulnar  supply  to  hand. 

Skin  over  back  and 
abdomen  in  areas 
corresponding  to 
distribution  of  spi- 
nal nerves. 


Reficzes. 


Pupil. 

Pupil,  scapular,  sapina- 
tor,  triceps. 

Pupil,  scapular,  tricepe, 
post.  wnst. 

Pupil,  scapular,  post 
wrist,  ant.  wrist,  pal- 
mar. 

Scapular,  post  wrist, 
ant.  wrist,  palmar. 

Scapular,  palmar. 
Epigastric,  4-7 ;  abdom- 
inal, 7-11. 


M 


1. 
2. 

3. 

4. 

5. 


Psoas  and  sjartorius. 
Quadriceps  ext  femo- 

ris. 
Abductors    and    inner 

rotators  of  thigh. 
Aiiduc'tors     of     thigh, 

tibialis  anticus. 
Outward     rotators     of 

thigh,  flexors  of  knee 

and  ankle. 


Groin. 

Outside  of  thigh. 

Front   and   inside   of 

thigh. 
Inside  of  leg,  ankle. 

and  foot. 
Back  of  thigh  and  leg ; 

outside  of  foot. 


Cremasteric 
Cremasteric,  patellar. 

Cremasteric. 

Gluteal. 

(i  luteal. 


11-2.      Muscles  of  foot,  pero-         Outside  of  leg.  Plantar, 

nei. 
3-0.      Perineal  muscles.  Perineum,   anus,  sac-  Ankle-clonus, 

rum,  genitals. 

The  bladder  and  rectal  centres  are  in  the  lower  lumbar  segments, 
and  traumatism  in  this  region  causes  incontinence  of  urine  and  faeces. 
Injuries  higher  up  cause  retention. 
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Beflexes  are  elicited  as  follows : 

Pupillary ;  Dilatation  produtxKl  by  pincliiDg  side  of  neck. 

Scapular :  Scratching  skin  over  scapula  causes  muscles  to  contract. 

Supinator :  Tapping  tendon  at  wrist  causes  flexion  of  arm. 

Triceps :  Tapping  tendon  at  elbow  causes  extension  of  arm. 

Posterior  wrist ;  Tapping  tendons  causes  extension  of  hand. 

Anterior  wrist :  Tapping  tendons  causes  flexion  of  wrist. 

Palmar;  Scmtehing  palm  causes  flexion  of  fingers. 

EpUrastrio :  Stroking  mummte  causes  retraction  of  epigastrium. 

Abdominal :  Stroking  abdomen  causes  retraction. 

Cremaaterio :  Stroking  inner  thigh  causes  retraction  of  scrotum. 

Patellar :  Striking  patellar  tendou  causes  extension  of  W. 

Qluteal :  Stroking  buttock  causes  dimpling  in  gluteal  fold. 

Plantar :  Stroking  sole  of  foot  causes  flexion  and  retraction  of  leg. 

Ankle-clonus :  Forcible  extension  causes  rhythmical  flexion.' 
The   PBOONOSis   of  fracture  of   the   spine   is   very   gmve.     Gurlt 
reports  217  deaths  in  270  fractures,  but  statistics  arc  not  of  absolute 
value   unless   tliey   are  still   further 
classilie^l  according  to  the  nature  of  *ici.  ".S. 

the  accident  and  site  of  t)ie  fracture. 

Treatment. — The  treatment  is 
either  nmir^perative  or  opei-alive. 

Operatire  treatment  consists  of 
ttaninectomy  for  the  purpose  of  re- 
iao\'ing  from  the  com  tlie  pressure 
<)f  eztravasated  blood  or  loose  spie- 
ulffi  of  bono. 

ChipaQlt  advocutes  early  interference 
if  an  operation  ia  to  be  done',  owing  to  the 
fact  that  il^enerative  alterations  of  the 
«ord  take  place  wilhin  twenty-four  huun>, 
as  has  been  shown  by  experiments  on  ani- 
mals and  autojiaieii.  Lauenstcin  believes 
that  even  if  there  is  incontinence  of  urine 
and  fiecee,  with  cvKtitiH  and  bed-sorea,  an  '> 
operation  is  justifiable,  as  reoovcry  cannot 
be  cx|>ccted  without  operation.  "Horsley 
is  definitely  in  favor  of  an  ofteration  in  ail 
riisea  where  there  are  syniptomR  which 
would  show  pressure  ui>on  the  cord.  Bnr- 
rell  analyzed  168  cases,  and  advocates  ope- 
ration in  the  first  twenty-four  hours  in  all 
(.-ases  of  fracture,  even  including;  those  in 
the  cervicnl  region.  Thorburn  has  reported  /■" 
61  caseH  of  operation,  with  35  deaths;  \ 
Ohipault  has  collected  95  cases,  with  38 
deaths ;  Lloyd  has  found  mortality  of  57 
]ier  cent,  after  operation. 

The  danger  from  an  operation  in- 
creases with  the  height  of  the  lesion. 
Where  the  fracture  is  limited  to  the 
arches,  with  dispbcement,  an  operation  is  manifestly  indii^te<l.  Chiiwult 
concluded  that  in  cases  of  lumbar  or  sacral  fractures  surgicid  interference 
'  From  Dcnnitt,  by  permis>uon. 
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should  be  niidcrtaken  at  once  if  there  be  promineuce — /.  e,  deformity. 
If  there  be  a  }K?rmanent  and  irreducible  displacement  of  the  bony  frag- 
ments, and  the  fracture  can  be  reduced  by  manipulation  or  is  Reduced 
spontaneously,  operation  should  be  delayed,  but  if  the  cas<»  Remains 
stationary,  interference  is  justified  toward  the  end  of  the  first  nionth, 
but  not  later. 

An  operation  is  not  indicated  if  it  is  certain  that  the  cord  is  de- 
stroyed. Where  it  is  uncertain,  as  is  usually  the  case,  and  when*  tht*n* 
are  symptoms  of  constant  pressure  upon  the  cord  from  hemorrha^-, 
laminectomy  is  to  be  advocated.  The  procedure,  however,  is  one  which 
in  itself  involves  considerable  danger,  and  should  not  be  undertaken  W 
it  be  clear  that  the  patient  is  unable  to  endure  the  shock  of  the  o|)eration : 
this,  however,  is  a  question  which  can  only  be  determined  on  examina- 
tion of  each  case. 

A  description  of  the  operation  of  laminectomy  is  given  later. 

Nmi-operative  treatment  of  fracture  of  the  spine  consists  in  placing 
the  trunk  and  spinal  column  in  such  a  position  as  will  promote  healing. 
This  can  be  done  in  an  ordinary  fracture  bed,  steadying  the  i>atient  by 
sand-bags  if  necessary.  The  fixation  of  the  patient's  trunk  in  plastcr- 
of-Paris  bandage  is  of  assistance  when*  it  is  possible.  Some  surgeons 
have  recommended  the  suspc»nsion  of  the  })atient,  with  or  without  an 
anaesthetic ;  the  })r(x»edure  is,  however,  not  without  danger.  The  method 
of  application  of  the  plaster  corset  u]x>n  the  patient  lying  in  a  sheeting 
hammock,  such  as  is  used  in  caries  of  the  spine,  as  described  elsewhere, 
has  much  to  recommend  it.  No  ana?sthetic  is  required,  and  a  convenient 
method  for  an  attempt  at  rectification  of  the  malposition  following  injun* 
is  afibrded. 

It  should  be  borne  in  mind  that  it  is  essential  that  the  spine  be  placed  in 
such  a  position  that  the  fragments  are  as  nearly  as  possible  in  normal  relation. 
Sapgine:  of  the  bed  is  to  be  prevented,  and  it  is  sometimes  necessary  to  arch  the  spine 
forward  (as  in  Pott's  tlisease)  by  the  use  of  pads.  Traction  is  sometimes  advisable, 
especially  in  the  cervical  rejijion.  It  may  be  said  that  the  fixation  and  placing  of 
the  patient  are  not  unlike  that  necessary  in  Pott's  disease.  Especial  care  is  neces- 
sary to  guard  the  patient  from  bed-sores. 

Dislocation  of  the  Spine. 

Ashhurst  has  collected  *^94  cases  of  severe  injuries  to  the  spine,  of 
which  124  were  pniv  dislocations,  the  remaiiuhT  heing  dislocations  with 
fractures.  It  is  difiicult;  however,  if  not  impossihle  in  many  instances, 
to  make  a  certain  <liagiu»sis  l)etween  the  two  injuries.  As  a  rule,  the 
dislocation  is  bilateral  ;  in  some  instances  it  is  unilateral.  VnUatcral 
dhhcntioa  of  the  spine  in  the  vervioal  rcf/ion  i)r<Hluces  a  twist  of  the  neck 
resembling  torticollis.  The  face  is  turned  to  the  opposite  side,  and 
abnormality  in  the  line  and  |>ositi(m  of  the  spinous  and  transverse  pro- 
cesses with  muscular  rigidity  is  present.  If  the  dislocation  be  higher, 
there  will  be  <lyspn(ea.  In  some  of  these  instances  the  torticollis  fn>ni 
high  cervical  (»arics  following  an  injury  is  regjirded  as  an  old  dislocation. 
Tlie  a])iM'arance  and  symptoms  are  somewhat  the  same,  and  there  is 
a  noticeable  twist,  with  an  alteration  in  the  position  (»f  the  transverse 
and  s])inons  processes.  A  diagnosis  can,  however,  l)e  ma<le  by  a  careful 
invnstigjition  of  tin*  history  of  the  cjise,  as  the  torticnJlis  fn»m  dislocji- 
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appears  immediately  after  the  injiiiy,  while  tliat  from  caries  is 
oped  more  gradually.  In  bilateral  dislocatioo  the  head  ib  tlirown 
the  chin  raised. 

islocation  of  the  Occipital  Booe  from  tiie  Atlae. — Stimson 
s  that  there  are  three  undoubted  cases  of  this  extremely  rare  acci- 
which  is  almost  invariably  fatal.  Extraordinary  violence  is 
red  to  produce  tliis  lettioii,  as  this  articulation  is  very  strongly  pro- 
1  by  ligaments  and  muscles. 

islcKtation  of  the  atlas  from  the  axis  is  not  so  uncommon.  It 
iwever,  always  fetal.  The  chin  is  found  flexed  upon  the  chest. 
\i  is  almost  immediate,  and  comes  from  the  injury  to  the  respira- 


1  dislocation  of  the  lower  five  cervical  yertebree  the  patient's 
is  usually  drawn  away  from  the  side  of  dislocation.  There  is  ft 
inence  on  the  dislocated  side,  the  mnsc)es  being  put  upon  the  stretch 


Willi  great  dleptBcci 


that  side;  those  ujxfn  the  opposite  side  are  relaxed.  There  is 
tion  of  the  spinous  processes.  There  is  frequently  deformity  inside 
harynx.  Di.slocation  without  fracture  in  the  dorsal  and  lumbar 
a  is  extremely  rare. 

jrcible  reduction  of  dislocation  of  the  spine  is  necessarily  a  pro- 
e  of  gravity.  In  the  cervical  region  it  has  been  done  with  success. 
i  care  is  needed  in  the  administration  of  the  antesthetic.  An  assist- 
teailies  the  trunk,  while  the  surgeon,  standing  at  the  head  of  the 
ting  table,  holds  the  patient's  head  (in  cervical  dislocation)  lirmly 
■en  his  hands,  the  fingers  gnisi)ing  the  hack  of  the  netfk,  the  palm 
ing  upon  the  lower  jaw,  and  with  the  thumb  reaching  under 
hin :  the  necessary  amonut  of  traction  and  manipulation  is  thus 
de.  After  the  correction  of  the  deformity  tlie  juiticnt  should 
aced  upon  a  bed-frame  and  the  head  steadied  by  moani*  of  sand- 
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Wounds  op  the  Spine. 

The  penetratingr  wounds  of  the  spine  result  either  from  violeDce, 
the  use  of  knives  or  missiles  in  war,  or  from  accidents,  splinters  with 
penetration  of  wood,  cutting  instruments,  or  falling.  They  either  injun* 
the  bone  alone  or,  entering  the  canal,  divide  the  cord  partially  or  com- 
pletely. The  larger  vessels  near  the  column  may  be  injured,  causing  death 
by  hemorrhage.  If  the  bone  alone  be  injured,  the  case  involves  no 
great  danger.  The  wound  should  be  thoroughly  cleansed  and  recover}' 
can  be  expected.  Where  a  large  arterj'  is  divided  an  exploratory  incis- 
ion is  necessarj^  with  control  ol  the  hemorrhage  by  hemostatic  force|)s. 

In  some  instances  it  is  impossible  to  reach  the  bleeding  bone,  when 
pressure  by  means  of  packing  with  antiseptic  gauze  is  all  that  can  Ik» 
done.  In  the  neck,  wliere  the  vertebnd  artery  lies  close  to  the  column, 
hemorrhage  is  to  be  es}>ecially  dreaded. 

When  the  wound  of  the  back  involves  injur}'  to  tlie  spinal  conl,  the 
symptoms  are  much  more  alarming.  In  some  instances,  though  they 
are  exceptional,  the  membrane  alone  is  injured.  Ordinarily,  the  cord  !«* 
either  crushed,  divided  completely  across,  or  jmrtially  incised.  Cases 
of  injur}'  of  the  entire  cord  above  the  fifth  cervical  segment  are  neces- 
sarily promptly  fatal. 

Other  cases  are  recorded  of  partial  incision  of  the  cord  which  have 
been  followed  by  almost  complete  recovery.  Where  there  is  injury  to 
the  cord  there  is  necessarily  paralysis,  either  complete  or  partial  accord- 
ing to  the  extent  of  the  injur}'.  It  should  be  remembered  that  if  thv 
division  of  the  cord  be  unilateral,  the  jiaralysis  is  a  cross-paralysis,  as 
has  been  pointed  out  by  Brown-Se(]uard  and  confirmed  by  78  carefully 
rcK*orded  cases.  The  jKiralysis  of  motion  is  on  the  side  of  the  injury, 
while  on  the  opposite  side  there  is  impjiirment  or  loss  of  sensation. 

The  TREATMENT  of  this  injury  should  be  governed  by  ordinary-  sur- 
gical indications,  such  as  cleanliness  and  dniinagc.  Where  vessels  are 
injured  the  liemorrliage  should  be  checked.  In  some  instances  it  may 
be  necessary  to  explore  the  wounds  to  see  if  any  foreign  boily  remain  in 
the  canal.  Tliorburn  has  collected  34  cases,  with  21  recoveries — 3  com- 
plete, 16  with  a  persistence*  of  some  motor  or  sensory  imjjairmcnt. 

Gunshot  Wounds  of  the  Spine. — These  injuries  may  vary  from  the 
|H.'rforation  of  small  portions  of  the  spinal  column  to  the  most  extensive 
destruction.  The  nature  of  the  woun<l  de|)ends  somewhat  uiH)n  the  size 
and  range  of  the  missile.  There  is  always  considenible  shoclv  foHowing 
the  injury,  and  the  lesion  is  necessarily  gnne.  The  lower  in  the  column 
the  wound,  the  less  the  mortality ;  in  the  cervical  region  the  mortality, 
according  to  the  Medical  and  Siirr/iral  Hi^fonf  of  the  Civil  War,  is  70 
|MT  cent. — Go  i)er  <!ent.  in  the  dorsid  and  45  per  cent,  in  the  lundmr 
region. 

The  SYMPTOMS  vary  with  the  extent  of  the  injur}*  and  the  iwrt 
injured.  Where  the  missih*  gives  rise  to  <*ontusion  (»f  the  spine,  tnere 
is  a  tcmponirv  disturbance  of  the  function  of  the  c<ml.  Wounds  of  the 
muscles  or  injuries  to  the  ligaments  give  rise  to  stiffness  of  the  biick.  In 
some  instances  suppuration  and  ne<Tosis  follow.  Where  the  spinal  canal 
is  opened  there  may  be  escape  of  cercbro-s]»inal  fluid,  though  this  symjH 
tom   is  not  constant.     Where  the  coi\l   is  injured   then^  is  ])artial   or 


SPASM  OF  THE  SPINAL  COLUMN.  93 

complete  paralysiB,  with  resulting  anaesthesia  and  hypersesthesia.  The 
transverse  and  spinous  processes  are  more  frequently  injured  than  the 
iKxlies,  but  when  the  latter  are  wounded  the  lesion  is  necessarily  more 
grave. 

The  TREATMENT  consists  in  cleansing  the  wound,  establishing  drain- 
age, and  removal  of  foreign  substances  and  of  such  spiculse  as  can  be 
easily  reached.  A  thorough  exploration,  with  removal  of  the  spinous 
process,  or  a  laminectomy  for  the  relief  of  pressure  by  hemorrhage, 
would  be  indicated  under  certain  circumstances  where  there  is  a  his- 
tory of  paralysis  following  the  injury  after  an  interval  of  freedom  from 
paralysis. 

Park  has  operated  on  one  case  of  gunshot  wound  of  the  spine  and  cord,  the 
ball  entering  tne  chest,  passing  through  the  lung,  and  lodging  in  the  vertebral 
colamn,  where,  after  opening  nie  spinal  canal,  air  entered  the  chest  through  the 
bullet-track,  the  patient  thus  breathing  partiaUy  through  his  back. 


Spasm  of  the  Spinal  Oolumn. 

The  spinal  column  is  firmly  held  by  strong  ligaments  and  protected 
by  muscles :  it  is  not,  therefore,  as  liable  to  receive  the  slighter  injuries 
as  the  less  protected  articulations.  In  severer  injuries,  however,  it  may 
sustain  the  same  lesions  as  other  articulations,  and  a  sprain  of  the  spine 
will  give  rise  to  distressing  symptoms  analogous  to  the  sprain  of  the 
IsLTge  joints.  Even  when  there  is  no  injury  to  the  bony  structure  or  to 
the  cord  patients  will  suffer  pain,  distress  on  motion,  and  disability  from 
the  rupture  of  the  ligamentous  fibres  connected  with  the  spinal  support. 
Many  of  these  cases,  combined  with  the  nervous  disorganization  accom- 
panying invalidism  and  following  an  injury,  present  functional  symp- 
toms not  dissimilar  to  those  seen  in  the  traumatic  neuroses.  Patients 
of  this  class  need  careful  treatment. 

Sufficient  amount  of  rest  should  be  enforced  to  permit  healing  of  torn 
ligamentous  fibres,  followed  by  such  measures  as  will  improve  the  circu- 
lation and  diminish  the  congestion  and  local  swelling  following  sprains. 
Massage,  electricity,  and  gymnastic  exercises  (carefully  graded)  will 
gradually  effect  a  cure. 

Contusions  and  sprains  of  the  trunk  following  railway  accidents  pre- 
sH?nt  certain  features.  From  the  medico-legal  complications  to  which 
railroad  injuries  often  give  rise,  the  symptoms  vary  greatly  according  to 
the  condition  of  the  patient,  and  are  often  complicated  with  studied 
exaggeration  and  mahngering. 

The  SYMPTOMS  are  at  first  those  of  a  contusion  or  sprain,  followed  by 
those  which  result  from  the  confinement  after  an  injury,  and  resembling 
those  seen  in  neurasthenia  and  general  invalidism.  These  are  re(*ognized 
by  their  varied  and  ill-defined  character,  unlike  those  of  a  true  organic 
lesion.  It  is  often  necessary  that  the  injury  should  be  treated  at  first  as 
if  a  severe  contusion  were  present :  after  the  lapse  of  sufficient  time  for 
recovery  from  any  traumatism,  if  symptoms  still  are  present,  they  should 
be  treated  as  neurasthenic  cases  are  treated,  by  muscular  development 
and  stimulants  to  the  circulation,  muscle-building,  and  nerve-training. 
These  cases  are  not  to  be  confounded  with  those  of  true  malingerers, 
where  recovery  takes  place  immediately  after  the  verdict. 
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OONCUSSION   AND  OONTUSION   OP   THE   SpINAL  CoRD. 

The  existence  of  contusion  of  the  spinal  cord  has  l)een  questioned, 
but  there  is  ap})arently  no  doubt  that  a  severe  lesion  may  take  place  in 
the  cord  without  any  external  evidence  of  injury. 

Gull  has  reported  a  case  where  death  followed  within  fifty-five  hours  afttr  an 
accident,  with  no  external  evidence  of  injury.  At  the  vost-mortetn  examination 
some  small  extravasations  of  blood  into  the  anterior  and  posterior  cornua  and  in 
the  posterior  columns  were  found.  There  had  been  complete  paralysis  in  the 
upper  and  lower  extremities.  Hulke  has  reported  a  case  where  there  was  an 
imjierfect  recoverv  from  paralysis,  and  Bastian  has  reported  a  case  where  dc^ath 
occurred  six  montLs  afler  the  accident,  a  fall  of  twenty-five  feet.  There  was  no 
evidence  of  fracture  or  compression  upon  the  cord  nor  injury  to  the  structure  of 
the  cord,  but  there  were  microscopic  lesions  in  the  substance  of  the  cord,  with 
secondary  degeneration  and  atrophy  of  the  sympathetic  ganglia.  These  lesions 
had  developed  without  external  mark  of  violence.  After  the  accident  there  was 
complete  paralysis  of  motion  in  the  leg  and  paralysis  of  the  right  arm.    The 

?atient  had  recovered  somewhat  after  the  injury,  but  contractions  had  persisted. 
*he  importance  of  these  few  cases  lies  in  the  fact  that  they  appear  to  supi)ort  the 
theory  that  although  the  spinal  cord  is  carefully  protected  in  the  canal,  both  hy 
the  solidity  of  the  structures  which  surround  it  and  by  the  strength  of  the  attach- 
ments which  support  it,  yet  in  some  instances  of  comparatively  slight  violence 
without  external  injury  lesions  in  its  structure  may  take  place.  It  is  difficult  to 
explain  the  physical  law  by  which  such  injuries  are  inflicted,  but  the  facts  cited 
seem  beyond  question. 

• 

Spinal  Hemorrhage. 

Hemorrhage  may  take  place  in  the  cord  or  within  its  nienibranes — 
f.  e.  they  may  be  extradural  or  subdural.  It  may  also  occur  in  the 
structure  of  the  cord  itself,  a  lesion  termed  hceinatomyelia.  Gowers 
claims  that  this  is  a  rare  lesion,  whereas  Thorburn  considers  it  not  infre- 

3uent,  and  in  examining  21  cases  of  injury  to  the  spine  found  it  in  6. 
t  is  more  common  in  the  cervical  region.  Where  the  hemorrhage  is 
sufficient  in  extent  to  destroy  the  tissues  paralysis  and  atrophic  changes 
result.  If,  however,  the  lesion  simply  give  rise  to  compression,  the 
symptoms  subside  as  the  blocxl  absorbs,  leaving  s|)iistic  symptoms  in  the 
lower  limbs  if  degenerative  changes  hav^e  taken  place.  Tne  atUick  is 
sudden,  a  distinct  interval  of  time  usually  elapsing  after  injury,  witli 
panilysis  and  aiia\^thesia  below  the  jK>int  of  lesion  and  retention  of 
urine  and  faeces.  Wh(»re  the  hemorrhage  is  in  connection  with  the 
membranes  the  lesions  is  termed  lurmatorrhachiK  It  may  be  under  the 
ara(4inoid,  within  the?  duni,  or  outside  of  the  dura.     (  Viffe  Plate  IV.) 

Lamineiiomy  has  been  perfonned  for  spinal  hemorrhage,  and, 
although  the  results  up  to  the  pr(»s(»nt  time  are  not  encouraging,  yet  the 
procedure  is  indicated  in  every  instance  where  the  patient's  condition 
warrants  any  surgical  intervention. 

PoTT's  Disease  ;  Spondylitis  ;  Vertebral  Caries. 

Pott's  disease,  or  caries  of  vertebral  bodies,  was  first  described 
by  Percival  Pott  in  1779.  It  (H)nsists  of  a  dcHlrudiv^e  ostitis  affecting  the 
spongy  tissue  of  one  or  more*  of  the  bodies  of  the  vertebrae.  Tlie 
ostitis  is  tuberculous,  and  is  similar  in  character  to  tubercular  ostitis 
seen  in  the  epiphyses  of  the  long  bones.     The  clianges  in  tubercular 


4lh  C         >|J 


Intraspinal  Hemorrhage,  mostly  Subdural,  with  Minute 
Subpial  Ecchymo^es.     (Park,) 
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oslitis  are  described    elsewhere  in   this   work   (Vohirae    I.    Chapter 

XXX  V.|. 
Oiting  to  the  sxi  perineum  bent  weight  of  the   head  and  shoulders 

[iie«ii^  ij|K)n  the  carious  vertebral  bodies,  tlie  siJJiie  and  trunk  beeorae 
Bcaliiiriy  und  vharacteriptieally  distorted.  The  morbid  process  is 
irnitwl,  an  a  rule,  to  the  bodie^s;  the  tmnsverse,  articular,  find  spinous 

pnwsMs  arc  rarely  primarilv  affected. 

TnbereuUr  ostitis  of  a  Tertebral  arch  has  been  rcpcned  by  Roberts  of  Pbila- 
dllpllU,  Primary  disease  of  tlie  intervertebnil  curtira^  must  also  be  extremely 
are,  if  it  exist  at  all.  Various  iwrlions  nf  tlie  vertebral  bodies  may  be  aifectea. 
lW  nut-  be  two  or  more  foci  in  one  vertebra  or  the  whole  body  may  be  affected. 
Kmn-oi  two  vertebral  bodies  in  ditTerent  nou-adjaceut  partH  of  the  spine  has 
bnn  nbserved.  The  number  of  vertebne  Involved  in  the  extension  of  the  morbid 
nwn  DcrcsNirilv  varies:  in  some  instances  the  bodies  of  twelve  or  even  more 
Wl)f*ii  diBpaKeil,  with  a  distortion  of  the  whole  column, 

Tbe  raries  is  a^ravatod  by  the  pressure  thrown  upon  the  affected 

Wlebnl  body ;  portions  of  the  diseased  bone  become  nbsiirlted ;  iixe 

nrtebral  txxly  becomes  excavated  or  yields ;  the  .spine  liends  fiirward 

""oTs  the  seat  of  the  disease,  and  backward  angular  deformity  at  the 

intof  diiiease  results.     This  extends  as  more  vertebne  are  involved  : 

tkkaiickle  or  projection  is  seen  in  the  back  ;  this  enlai^s  and  the  so- 

oUwl  "humpback"  results.     This   projection  is  to  a  certain   extent 

mnlilied  by  conipensatiug  curves  in  the  healthy  portions  of  the  spine  and 

iherulion  in  growth  in  the  shapes  of  the  healthy  bodies,  and  peculiar 

thanoteriBtic   distortions   residt.     The   process    may  be  arrested,   the 

dnelopmeat   of   healthy  bone   take   place,  and   a   natural   cure  with 

defonnity  results;  or  the  process  may  extend  beyond  the  curative  efforts 

if  thi:  cicatrizing  ostitis,  and  necrosis  with  caseous  foci  and  abscesses 

rtsult ;  whidi  latter,  extending  to  the  adjacent  tissues,  dischai^, 

ling  sinuses,  followed  by  prolonged  suppuration  with  accompanying 

,  k    Deformity  inevitably  results,  with  death  in  the  severest  cases, 

"WURh  ultimate  recovery  may  take  place  even  in  cases  regarded  as 

wiess.     The  ostitis  extends  to   the    adjacent  tissue,   involving  the 

inal  utnal  and  attacking  the  spinal  cord  and  its  membranes,  giving 

Abb  to  a  pretnure  jtaralysU.     This  is  not  due  to  the  narrowing  or  dis- 

Ittnl  shape  of  the  spinal  canal,  except  in  rare  inslitnces,  but  comes  as 

•f  rosiilt  of  an  external  pachifmeningili».     Inflammatory  thickening  of 

<lura  results;  myelitis  follows  in  certain  instances,  with  ascending 

liea^'nding  secondary  degeneration.     The  process  mav  arrest  itself^ 

iug  no  permanent  change  or  a  slight  sclerosis,  or  the  whole  cord 

'y  I*  reduced  to  a  fraction  of  its  normal  size.     Paralysis  may  also  be 

"Uwd  by  the  prtvmire  of  an  absccng,  and  in  rare  instances  by  hose  frag- 

*"''*  nf  bone.     In  severe  cases  of  angular  deformity  the  chest  l>ecorae8 

''jWiirbed,  with  secondary  pathological  changes  in  the  shai>e  of  various 

^Ttw-to.    The  lihapi-  and  capacity  of  the  chest  arc  very  much  altered, 

?!"■  tlic  rill!'  sometimes  sink  into  the  pelvis  or  rest  upon  the  crests  of  the 

""loi.     Ilvpertrophy  of   the  heart  may   follow.      Narrowing  of   the 

PJ^ty  of  tile  aorta  has  also  been   noticed  by  Lannelongue.     A  cure, 

^^*'-'ver,  ia  possible  even  if  the  deformity  be  very  pronounced,  but  the 

'»*«ioD  of  a  pronounced  deformity  cannot  be  effected. 

\  Stiology. — Authorities  differ  as  to  whether  the  affection  is  more 


INJURIES  AND  SURGICAL  DISEASES  OF  THE  SPISE. 


ualoH  or  feniulef.  The  disn'OHC  is  probiibly  equally  frequent 
in  the  two  sexe^.  It  \»  much  ioon>  common  in  childhood,  beginning 
at  the  fiflh  year  in  nearly  one-third  of  the  cases.  Gibney  found  tliut 
,  87  per  cent,  were  under  fourteen  yean*  of  age.  It  would  appear, 
although  statistics  vary,  that  the  theoiy  advanced  by  Taylor  is  a  plauiH- 
blc  one — namely,  that  the  regions  most  liable  to  disease  are  those  most 
exposed  to  jars  or  iiK^rcused  pressure,  and  that  the  disease  will  be  more 
frequent  at  the  hinges  of  motion  in  the  spinal  column  or  where  there  is 
the  greatest  exposure  to  violent  jarA. 

The  determining  oauhe  of  curies  of  the  spine  is  in  all  pn>I>ability  a 
jar  or  stii)erincum{>ent  pressure  upon  a  tissue  which  is  innipahli^  of 
resisting  slight  injur)',  and  which  becomes  thus  exjxised  to  the  invanion 


,n  hiBh  .1, 


of  the  tulM?rfh' IwKilliis.  Statistic.^  a."  to  an  inherited  pre<lisj>oi)itioii  or 
diathms  would  indieiite  that  :iii  inherited  lack  of  rc:iistance  i.s  in  many 
instanei-s  u  faetor  in  eausation, 

SvMlTOMs. — Tlir  symptoms  of  riirics  of  the  spine  vary  to  a  certain 
extent  aeeordin};  t<i  the  portion  iif  the  spine  aH'ected.  They  may  he 
ehiS!>ifie<l  as  follnws  :  First,  thi>,-a'  syiiijiti<iiis  which  an-  due  to  irritttfioii 
iif  the.  mrviv  prix-eediiig  from  tlie  siiini-;  Hiimd,  llnw  due  to  a  KUffnrx* 
of  f/ic  titiiwfru  of  the  iMick  and  of  tlie  sptii:il  itilunin ;  third,  to  j)eculMr' 
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ilj/  in  attitadee  from  the  inability  of  the  spine  to   bear  superimposed 
weight. 

Typical  cases  of  Pott's  disease  are  so  characteristic  that  the  diag- 
nosis is  evident  at  a  glance  from  the  singular  deformity  of  the  back ; 
but  ia  the  early  stages  some  experience  is  DcccBsary  in  recognizing  the 
affection.  Peculiarity  of  aitHude  due  to  muscular  stiffuess,  refared  pain, 
or  n^nxms  di^urbanceg  are  then  prominent  early  symptoms,  and  may  be 
present  before  a  prmection  has  been  noticed.  The  peculiarity  of  attitude 
18  due  Mther  to  reflex  muscular  spasm  similar  to  that  seen  in  joint  dis- 

Fio.  34. 


Cadet  of  aplne, 


coDtMUiUon  and  ol 


ease,  or  to  an  unconscious  effort  on  the  part  of  the  patient  to  prevent 
jar  or  any  increased  pressure  upon  the  affected  vertebral  bodies.  This 
attitude  necessarily  varies  acconling  to  the  point  of  the  spine  attacked. 
In  the  upper  cervical  r^ion  it  resembles  that  of  wry  neck ;  in  the  lower 
cervical  or  upper  dorsal  region  the  chin  is  held  somewhat  raised  and  the 
spinal  column  below  the  point  of  disease  is  straighter  than  normal ;  in 
the  middle  dorsal  r^on  the  attitude  noticed  most  frequently  is  an  ele- 
vation of  the  shoulders,  sometimes  with  one  held  liighcr  than  the  other, 
and  some  lateral  deviation  of  the  spine ;  in  the  lower  dorsal  or  lumbar 
vot.  11— r 


98  INJURIES  AND  SURGICAL  DISEASES  OF  THE  SPINE. 

region  the  patient,  in  the  early  stage,  will  be  frequently  noticed  to  lean 
backward.  The  patient  walks  upon  the  toes,  with  the  knees  bent  so  as 
diminish  the  jar  of  the  spine.  These  peculiarities  of  attitude  van* 
according  to  the  severity  of  the  disease.  They  may  be  at  one  time 
more  noticeable  than  at  another.  A  certain  amount  of  muscular  rigidity 
of  the  muscles  of  the  back  will  be  found  on  paljiation,  and  it  will  hv 
noticed  that  children  become  more  easily  tired,  and  after  playing  for  a 
while  will  desire  to  lie  down,  rest  their  arms  upon  a  chair,  or  sup|)ort 
the  head  with  their  hands.  The  amount  of  muscular  stiffness  and 
rigidity  is,  in  a  measure,  an  index  of  the  degree  of  activity  of  the  di??- 
ease.  In  addition  to  the  sjiasm  of  the  muscles  of  the  back,  the  attitude 
is  affected  by  contraction  of  the  psoas  muscles  and  in  such  cases  as  pre- 
sent psoas  contraction :  abscess,  beginning  or  developed,  is  to  be  su»%- 
pectcd.     In  the  early  stages  this  contraction  is  slight,  but  as  the  disease 

[)rogresses  it  may  be  present  to  such  an  extent  that  locomotion  on  the 
eg  is  difficult.  Double  psoas  contraction  sometimes  occurs,  crippling 
the  patient. 

Pain  may  be  present  in  Pott's  disease  to  a  ver}'  severe  degree,  but, 
as  a  rule,  this  stage  is  only  temporary,  and  in  some  cases  pain  is  entirely 
absent.  Tlie  pain  comj)lained  of  is  not  in  the  back,  but  is  referrwl  to 
the  peripheral  ends  of  the  nerves  in  the  cartliac,  abdominal,  or  epigastric 
region,  or  frequently  in  the  thighs  and  legs.  In  caries  of  the  cer\'ioal 
region  it  may  l)e  referred  to  tlie  back  or  to  the  top  of  the  head.  The 
pain  is  ordinarily  slight,  aggravated  by  jar,  and  may  be  only  occasional, 
but  severe  attacks  accompanied  by  hyiK?i'aiftthesia  are  sometimes  nott»d. 

Analogous  to  these  attacks  of  j)ain  are  disturbances  of  other  ner\es, 
manifesting  themselves  in  dysi)nrt'a  witli  cyanosis,  digestive  disturljances, 
nausea,  vomiting,  and  troubles  of  the  bladder.  These  attacks  may  sub- 
side, and  recur  at  intervals  witliout  api)arent  cause.  Tenderness  on  pres- 
sure over  the  s])innus  processes  is  rarely  j)resent.  When  tenderness  of 
the  back  is  observed,  it  is  more  an  evidence  of  functional  neurosis  than 
of  caries.  Tenderness  of  the  spine  may  occasionally  be  observed  in  Pott's 
diseiise  from  a  general  hyj)enesthesia.  This,  however,  is  diffuse  and  not 
sharply  locali/.ed. 

Paralysis  in  caries  of  the  sj)ine  may  be  j)resent  at  any  stage  of  the 
disease.  It  is  sometimes  ])artial,  but  may  become  complete  pjiraplegia. 
Out  of  29o  patients  with  caries  of  the  spine,  Gibney  noted  paralysis  in 
62.  In  189  cases  of  caries  of  the  ui)i)er  dorsjd  or  cervical  region,  paral- 
ysis occurre<l  in  59.  In  100  cases  of  lower  dorsal  and  lumbar  caries, 
paralysis  occurred  in  only  o. 

Deformity  in  Pott\s  disease  is  characterized  by  the  backwanl  projec- 
tion of  one  or  more  spinous  ])roc*esses.  This  is  due  to  the  carious  dis- 
ease of  the  vertebral  bcKlies  forming  the  anterior  support  of  the  spine. 
The  spinal  column  above  the  disease  fulls  forward,  throwing  certain  of  the 
spinous  proc(»sses  into  prominence,  and  thus  causing  a  projection  of  one 
or  more  of  them.  The  adjacent  vertebra*  become  more  or  less  involved 
in  the  disease  or  altered  in  shape  from  the  altered  pressuK*,  it  l)eing  found, 
as  a  rule,  that  as  the  projection  is  sharjM'r  the  disease  is  more  acute.  The 
deformity  tends  to  increase  until  eitluT  a  spontaneous  cure  results  or 
until  the  carious  bone  has  solidified  bv  cicatrization.    The  deformitv  mav 

•  •  • 

involve  the  whole  of  the  dorsal  region,  and  cause  also  an  unsightly  dis- 
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tortioD  of  the  chest.  This  consists  of  a  thrusting  forward  of  the  sternum, 
^^-ith  a  projection  of  the  lower  portion  of  the  sternum  and  abdomen, 
giving  a  contour  caricatured  in  the  well-known  traditional  figure  of 
Punchinello. 

Abecees  is  a  frequent  complication  of  Pott's  disease.  Caseous  foci 
extending  from  the  diseased  bone  may  cause  sufficient  irritation  to  form 
an  abscess,  which,  projecting  from  the  vertebral  bodies  into  the  thorax 
or  abdomen,  extenas  down  under  the  fasciae  and  comes  to  the  surface  in 
various  regions.  In  the  cervical  region,  abscess  may  point  in  the  throat 
{rdrophari/ngeal)  or  in  the  neck.  Dorsal  caries  may  develop  thoracic 
abscess,  evacuating  itself  in  the  lung  or  passing  through  the  muscles  and 
pointing  in  the  back  or  sides.  The  most  common  place,  however,  for 
abscess  in  Pott's  disease  is  in  the  inguinal  region  or  in  the  groin,  passing 
under  Poupart's  ligament  and  developing  in  Scarpa's  triangle — the  classi- 
cal psoas  abscess.  Before  passing  through  Poupart's  ligament,  abscesses 
may  accumulate  in  tlie  inguinal  region,  dissecting  up  the  peritoneum  and 
presenting  a  large  subperitoneiil  abscess.  Tlie  contents  of  such  abscesses 
are  pyoid  or  sero-purulent  fluid  containing  caseous  masses.  Frequently 
calcified  or  bony  spiculse  are  present,  and  in  some  inst^inces  the  contents 
are  cheesy,  with  but  little  fluid.  Abscesses  may  be  absorbed  and  disappear. 
In  a  majority  of  instances,  however,  abscesses  press  to  the  surface  and 
ulcerate  through  the  skin,  and  thus  evacuate  tiieir  contents.  If  they 
open  spontaneously  in  such  a  way  as  to  be  completely  evacuated,  they 
may  eventually  Iieal,  but  in  many  instances  the  contents  are  only  par- 
tially discharged.  Some  caseous  matter  remains,  and,  although  the 
external  opening  of  the  sinus  is  closed,  a  later  reappearance  of  the 
abscess  may  take  place.  In  other  instances  the  discharging  sinuses  per- 
sist with  pent-up  pus,  and  eventually  exhaust  the  patient  by  the  accom- 
panying septic  processes. 

Diagnosis. — ^The  early  recognition  of  Pott's  disease  is  of  the  utmost 
im])ortance.  The  diagnosis  where  marked  deformity  is  present  is  easy. 
A  backward  projection  of  the  spinal  column  from  the  median  line  of  the 
spine  is  pathognomonic.  The  curve  in  chronic  rheumatic  arthritis, 
rickets,  aneurism,  or  malignant  disease  is  round,  entirely  different  in 
appearance  from  the  sharper  angular  projection  in  Pott's  disease.  In 
severe  scoliosis  the  trunk  may  be  as  badly  distorted  as  in  Pott's  disease, 
but  the  humpback  is  a  projection  of  the  rotated  and  distorted  ribs  and 
not  of  the  spinous  processes. 

In  examining  the  patient  at  an  early  stage  the  child  should  be  entirely 
undressed,  made  to  stand  upon  a  table  or  to  walk  across  the  room  ;  the 
position  in  which  the  child  nolds  itself,  the  gait  in  walking,  the  attitude 
m  stooping  to  pick  something  from  the  floor  are  to  be  carefully  noted. 
The  patient  should  then  be  laid  upon  its  face  on  a  table  or  hard  bed,  and 
the  flexibility  of  the  spinal  column  tested  by  lifting  the  child's  feet  and 
legs  with  the  face  downward.  The  child  should  also  be  turned  upon  the 
back.  The  backward  extension  of  each  thigh  should  Ix*  examined  to 
determine  whether  any  projection  of  psoas  muscle  on  either  side  is  pres- 
ents The  abdomen  should  also  be  palpated  in  the  inguinal  region. 
Where  cervical  caries  is  suspected  the  attitude  and  movements  of  the 
head  should  be  carefully  noted.  Tlie  patient  should  be  seated  upon  a 
lounge  or  the  floor  and  directed  to  bend  forward  so  as  to  touch  the  toes 
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with  the  hands  if  possible,  aad  at  the  aamc  time  bowing  the  head  for- 
ward 80  that  the  chin  should  touch  the  chest.  The  normal  flexibility  oT 
the  spine  varies  in  individuals,  and  in  children  it  is  much  greater  than 
in  adults.  The  forward  and  backward  flexibility  is  greatly  diminished 
where  caries  of  the  spine  is  present,  even  at  an  early  stage  of  the  disease. 
Stiffness  in  rotation  of  the  spine  should  also  be  examined  by  causing  the 
patient  t«  turn  while  the  pelvis  is  firmly  held.  Where  caries  of  the  spine 
in  the  dorsal  region  is  present  stooping  forward  to  pick  anything  from 
the  floor  is  difficult,  and  only  done  by  holding  the  spine  in  a  stiff  posi- 
tion quite  characteristic  of  the  disease.     This  is  not  true,  however,  in 
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caries  in  the  cervical  region  oxccpt  in  the  more  acute  stages,  at  which 
time  disease  is  unmistakalile  from  the  presence  of  other  symptoms. 
The  peculiarity  of  attitude  in  early  stages  of  Pott's  disease  may  be  noted 
ae  a  torticollis,  a  latonil  deviation  of  the  spino,  an  unusual  attitude  with 
raL^  chin  and  elevated  shoulders,  beut  kne<!s,  or  an  exaj^erated  back- 
ward l>cnding  at  tlie  lumbar  region,  varying  with  the  portion  of  the  back 
affected. 

The  neat  ami  locafhafhn  of  Ihr  pain  and  nervous  symptoms  are  cha- 
racteristic, more  in  connection  witli  other  symptoms  than  from  anything 
noticeable  in  tiie  pain  itself.    They  are  oi-dinariiy  classed  by  tlie  parents 
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and  attending  physicians  as  rheumatic  or  neuralgic  attacks.  A  grunting 
respiration  and  frequent  belly-ache,  continuing  at  intervals  for  a  long 
period,  are  both  significant. 

The  recognUion  of  a  projecting  knuckle  in  the  earliest  stages  of  Pott's 
disease  is  not  always  easy.  In  the  cervical  region  the  muscles  may  be 
thick  and  the  prmecting  spine  masked.  The  sixth  and  seventli  cervical 
spines  are  normally  prominent,  and  frequently  the  first  dorsal  also ;  the 
last  dorsal  and  the  first  or  second  lumbar  are  often  more  prominent  in 
health  than  the  other  spinous  processes.  These  projections,  however, 
are  not  sharp  and  do  not  interfere  with  forward  or  backward  flexibility. 
Any  projection  of  the  spine  in  the  middle  dorsal  region  should  be 
regarded  as  a  symptom  of  great  significance,  as  a  physiological  projec- 
tion of  one  of  the  spinous  processes  in  the  mid-dorsal  region  is  not 
observed.  Peculiarities  in  the  line  of  spinous  processes  are  to  be  seen 
in  lateral  curvature,  and  in  some  instances  of  cancer  and  sarcoma  of  the 
spine,  in  aneurism  and  rhachitic  curves  of  the  spine  in  small  children. 
The  first  is  easily  distinguished  from  Pott's  disease  by  the  twist  or  rota- 
tion of  the  spine,  while  rhachitic  curves  are  rounded.  This  is  also  true 
of  the  spinal  curves  due  to  carcinoma,  sarcoma,  and  aneurism  of  tiie 
spine. 

Tlie  recognUion  of  paralysis  is  not  difficult  after  it  is  developed ; 
beginning  paralysis  is  sometimes  overlooked.  It  is  charactcrizea  by 
exaggeration  of  reflexes,  knee-jerks,  and  ankle-clonus.  Abscesses  are 
recognized  in  the  early  stage  by  palpation  and  tlie  recognition  of  psoas 
contraction. 

Pott's  disease  may  be  confounded  with  traumatic  neuntis  of  the  spine 
(railroad  spine),  hysteincal  spine,  rheuinaioid  arthritis,  and  sacro-iliac  dis- 
ease. Other  mistakes  in  diagnosis  have  occurred,  but  are  due  more  to 
an  ignorance  of  the  ordinary  symptoms  of  Pott's  disease  than  to  any 
inherent  difficulty  in  the  diagnosis  itself.  Mistakes  in  diagnosis  between 
low  caries  and  acetabular  hip  disease  have  been  made,  but  can  be  avoided 
if  it  is  borne  in  mind  that  in  hip  disease  flexion  in  abduction  of  the  lame 
thigh  is  interfered  with,  while  in  caries  of  the  spine  motion  in  abduction 
is  as  free  on  the  lame  as  on  the  other  side ;  and  this  is  usually  true  of 
flexion. 

A  distinguishing  characteristic  of  traumatic  neuritis  of  the  spine  or 
the  neurasthenic  or  hysterical  spine,  as  compared  to  Pott's  disease,  is 
that  in  the  so-called  functional  aflcctions  local  tenderness  in  the  back  is 
usually  present,  but  is  almost  invariably  absent  in  Pott's  disease.  In 
rheumatic  arthritis  the  stiffiiess  of  the  spine  is  not  sliaq>ly  localized,  but 
Involves  nearly  the  whole  column ;  tnere  is  usually  little  muscular 
spasm,  no  unusual  projection  of  the  spinous  processes ;  the  ribs  are 
ankylosed  to  the  spine,  and  a  full  expansion  of  the  chest  is  interfered 
with  or  the  amount  of  expansion  is  noticeably  limited. 

Prognosis. — Caries  of  the  spine  is  necessarily  a  disease  of  long  dura- 
tion. It  involves  a  severe  deformity  unless  checke<l,  and  is  attended 
by  severe  complications,  jiaralysis,  and  abscess,  and  at  times  alarming 
symptoms.  Facts,  however,  show  that  the  disease  has  a  tendency  to 
recovery  in  many  cases,  but  with  the  development  of  deformity.  TTnder 
thorough  treatment  deformity  can  be  prevented,  the  symptoms  relieved, 
and  patients  entirely  cured.     Pathological  specimens,  however,  show 
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complete  bony  union  and  an  entire  cessatjon  of  the  carious  process,  and 
clinical  evidence  in  abundance  can  be  cited  to  prove  complete  recovcn- 
in  a  large  number  of  instances  (Fig-  36). 

In  the  autopBicB  aX  the  Muaich  PatholociCHl  Inatitute  on  patients  with  PoU'i 
diHease  24  out  of  31  were  round  Ui  have  hypertrophy  of  the  rigbt  side  of  tb« 
heart;  4  had  muscular  degeneration  of  the  neart-wallii;  2  had  Etenoeis  of  tb^ 
milTiil  valve ;  1  showed  acute  miliary  tuberculoiiii ;  8  died  of  phthisiH,  4  of  pneu- 
monia, and  1  of  carbuncle.  In  one  of  Lannelongue'a  Bpecimeiis  of  stenosie  of  the 
aorta  folloninB  Pott's  disease  the  aorta  only  measured  16  mm.  at  the  origin  of  the 
brachiO'Cephalic  trunk,  12  rani,  after  the  carotid  had  been  given  off,  and  only  8 
mm.  in  the  region  of  the  second  lumbar  vertebra.  In  another  specimen  the  lumen 
of  the  aorta  n-os  reduced  to  a  mere  i<lit. 

The  prr^nosis  of  ab^eess  dej)end8  largely  upon  the  situation  of  the 
ab:!iceHs  and  the  possibility  of  complete  evacuation.     The  prognosis  in 
adults  is  not  as  favorable  as  in  children. 
Fio.  36,  Xhe  tendency  of  the  deformity  is  to  in- 

j^     .  crease  during  the  period  of  activitj-  of 

^^^  the  disea.se,  as  well  as  in  the  period  of 

growth  of  a  twisted  spinal  column — a 
tendency  especially  marked  in  the  ni)pcr 
dorsal  region.  Cases  of  arrest  ol  tlie 
disease  and  sjwntuncous  cure  without 
marked  deformity  occasionallv  «>ccur  in 
upper  cervical  and  in  lower  dorsal  dis- 
ease, but  in  the  upper  and  mid-dorsal 
regions  the  tendency  to  an  increase  of 
deformity  is  pniportionate  to  the  extent 
of  the  disease.  In  some  cases  arrest  of 
growth  of  tlie  whole  child  takes  place, 
n|mrt  from  the  loss  of  vertebral  sub- 
stance. This  isosijecially  tnie  in  upper 
dorsal  disciise.  A  ])eculiarity  in  the 
shaiK>  (if  tlio  face  is  also  seen  in  ea.ises 
with  seven'  deformity  of  the  trunk. 

Paruhinin  in  Pott's  disease  s/iows  an 
(liiiitiinl  fi'iiih-nvfi  to  rfcoivrif.  Tavlor 
ind  Lovett  found  that  of  69  cases  ana- 
y/cd,  ;iil  rpcovcH'd  entirely,  3  recoverwl 
n  jwirt,  ')  died  of  an  intercurrent  affec- 
ion,  and  in  \'2  the  termination  was  not 
mown.  Where  the  bhidder  and  reetuni 
were  |Kir.ilyzed  the  iiercentage  of  recov- 
cricrj  was  mucii  snudler.  The  averagre 
dtinition  of  jmralysis  was  somewhat  lew 
I  than  one  year.  The  disappearance  of 
r.ilysis  was  gmdual,  recover}'  of  sen- 
s;ition  !ip[>e!iriug  first,  then  that  of 
motion.  Tiie  recurrence  of  paralysis 
occurrtnl  in  a  few  cases.  Murkwl  jtandysis  of  sensation  indicates  an 
extensive  myelitis,  but  some  imjKiinnent  of  .sensation  is  found  in  a 
majority  of  cases.  I'aralysis  of  sensation  may  be  marked,  and  yet 
recovery-  result. 
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Treatment. — As  the  course  of  Pott's  disease  is  a  long  one,  treat- 
ment through  many  years  is  necessary.  The  measures  used,  however, 
vary  with  tiie  pathological  conditions  and  the  activity  of  the  process. 
The  principles  of  treatment  of  caries  of  the  spine  are  simple,  though 
their  practical  application  is  attended  with  difficulty.  The  diseased 
vertebral  body  should  be  protected  from  jar  and  pressure  until  a  cure  is 
accomplished.  As  in  ostitis  elsewhere,  there  is  an  effort  toward  repair, 
and  everything  should  be  avoided  which  would  hinder  this  reparative 
process.  The  jars  which  come  upon  the  spinal  column  are  chiefly  those 
received  in  bending  the  column  for\vard,  and  pressure  upon  vertebral 
IkkIics  comes  from  the  superincumbent  weight  of  the  head  and  trunk. 
In  treating  a  diseased  vertebra  the  superincumbent  weight  should  be 
removed  from  the  part  affected  as  far  as  is  practicable,  and  all  bending 
forward  avoided.  To  prevent  deformity  the  spinal  column  should  be 
made  as  straight  as  possible  and  secured  in  a  straightened  position.  A 
relapse  will  occur  unless  it  be  supported  while  the  bone  is  not  sufficiently 
solidified  to  endure  a  jar  without  reawakening  an  ostitis  but  partially 
healed.  If  the  proper  conditions  are  granted,  it  is  possible  to  effect  a 
cure  without  a  deformity.  Although  it  is  sometimes  difficult  to  secure 
the  requisite  conditions  for  a  sufficiently  long  time,  yet  prevention  of  the 
increase  of  the  deformity  in  all  cases,  and  even  diminution  of  slight 
deformity  in  some  instances,  can  be  gained  by  thorough  treatment. 

The  methods  of  treatment  may  be  grouped  as — first,  recumbency ; 
.second,  the  use  of  appliances  or  corsets. 

Recumbency. — If  the  patient  lie  upon  the  back  or  upon  the  face 
on  a  hanl  surface,  there  is  no  superincumbent  weight  pressing  upon  any 
portion  of  the  spine.  If  the  patient  lies  upon  his  bacK  upon  a  sagging 
bed,  the  spine  is  bent  and  some  pressure  upon  the  vertebrae  results, 
though  the  sui)erimposed  weight  is  removed.  For  this  reason  it  is  not 
sufficient  in  treating  caries  of  the  spine  by  recumbency  that  the  patient 
be  placed  in  bed:  the  spine  should  oe  held  in  such  a  position  that  the 
forward  concavity  of  the  column  should  be  as  slight  as  possible  or  ob- 
literated entirely. 

The  method  of  treatment  by  recumbency  has  certain  manifest  disad- 
x'antages.  It  is  irksome  to  the  patient  and  tlie  attendant.  It  removes, 
however,  superincumbent  weight  entirely,  and  it  is  therefore  of  use  in 
the  acute  stage  for  the  purpose  of  preventing  an  increase  of  the  inflam- 
matory process,  and  of  diminishing  it  by  lessening  the  irritation  from 
jar  and  superimposed  pressure. 

It  will  be  found  in  practice  that  patients  who  have  suffered  fronoi  attacks 
of  neuralgic  pain  during  the  painful  stage  of  Pott's  disease,  will  after  a  short 
period  of  thorough  fixation  become  less  restless  and  irritable,  will  gain  in  general 
condition,  and  be  free  from  pain.  It  is  difficult  to  secure  sufficient  fixation  in 
the  recumbent  treatment  witnout  the  use  of  some  form  of  fixation  frame.  The 
gouttth'e  of  Bonnet,  though  admirable  in  its  efficiency,  is  cumbersome  and  expen- 
Hive.  Its  advantages  can  be  secured  by  a  light  bed-frame,  made  as  follows:  Four 
strips  of  steel  bar  or  four  strips  of  ordinary  gas-pipe  half  an  inch  in  diameter  are 
fastened  together,  making  an  oblong  frame  of  the  patient's  height  and  width.  The 
steel  bars  can  be  riveted  at  the  ends  or  the  gas-pipes  can  be  secured  in  the  ordi- 
nary ^as-fittor's  rectangular  joint.  This  frame  is  covered  tightly  with  stout  coiUm 
sheeting,  wound  about  the  frame,  made  t4?n8e,  and  secured  at  the  sides.  If  this  is 
placed  upon  a  bed,  the  patient  can  lie  upon  it  ius  comfortably  as  upon  the  ordinary 
mattress.    The  patient  can  be  secured  to  this  frame  by  straps  about  the  shoulders 
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and  hips  and,  if  Dece«sai7,  about  tbe  knees.  The  child  can  be  llfled  on  the  fraDu 
and  carried  about  eaaily.  The  sheeting  can  be  chaneed  when  soiled ;  an  openinir 
should  be  cut  in  the  region  of  the  buttoclc,  so  that  the  bed-pan  can  be  used.    A 


traction  adjustment  can  be  added  at  the  ends  of  the  fhime. 


at  adrantaee 


Child  In  bcrlfr 


moved  in  an  appliance  that  ii  ncithf>r  cumbersome  nor  expensive.    In  the  sevemA 
cases,  in  addition  to  the  frame,  fixation  of  the  trunk  by  the  employment  of  a  plaa- 


ter  jacket  or  corset  h  sometimeti  advisable  to  secure  the  patient  from  auv  twisting 
in  sleep.  In  ordinary  cases,  however,  tlio  frame  aloni'  is  sufficient,  but  the  use  of 
pads  placed  under  the  back,  pressing  the  spine  forward,  is  of  advantage.    These 
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pads  c&D  be  made  of  aaddler's  felting,  aud  Bhouid  be  of  sufficient  tliickneea  to 
nine  the  projecting  portion  of  the  spine.  They  should  be  placed  at  eacli  aide  of 
the  Bpinona  process,  and  can  be  secured  to  the  sheeting  to  prevent  slipping.  In 
cervical  or  high  dorsal  caries  a  light  traction  upon  the  head  is  of  advantage.  This 
can  be  made  bj  a  head-striu^  fastened  to  the  patient's  head  and  secured  to  the 
top  of  the  frame  or  to  a  we ight-and- pulley  attachment  At  the  head  of  the  bed ; 
couDter-pnll  is  Aimished  by  a  belt  secured  to  the  loner  part  of  the  frame,  or,  if  a 
weight  and  pulley  is  UBed,  by  raiaing  the  head  of  the  bed. 

TVeaim^ni  by  PlaiAer  Jacket. — The  most  ready  method  of  treatment  of 
caries  of  the  spine  is  by  the  plaster  jacket 
introdoced  by  Dr.  Sayrc.  The  advan- 
tages of  this  method  are  ita  ready  applic- 
ability, its  cheapness,  and  the  fact  that  it 
places  in  the  hand  of  every  practitioner 
an  eiBcieiit  means  of  treatment.  It  can- 
not be  said,  however,  that  a  plaster  jacket 
is  applicable  to  all  cases  of  caries  of  the 
spine.  It  is  a  method  which  can  be  used 
with  benefit  in  suitable  cases.  Some 
skill  is  required  in  apphcation.  A  poor 
jacket  does  hann  rather  than  good,  and 
deceives  the  patient  and  the  physician. 
In  applying  a  plaster  jacket  the  patient 
should  be  placed  in  the  recumbent  posi- 
tion or  else  in  as  straight  a  position  as 
possible,  with  the  curve  corrected  as 
much  as  practicable  by  suspension. 
Plaster  bandages  prepared  in  the  usual 
way  are  wound  around  the  patient's 
trunk,  with  the  patient  kept  in  a  cor- 
rected position  until  the  plaster  has 
become  hard.  When  the  disease  is  situ- 
ated in  the  mid-dorsal  region  the  patient 
is  firmly  supported  by  this  means.  In 
the  cer\-ical  or  high  dorsal  region  a  i)laster  jacket  U  of  use  sim))ly  as  a 
base  for  the  support  of  some  form  of  head-retention.      The  simplest 


Ijrh  dorsal  md  I'crvical 
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of  planter  Jackets  In  ro 


ot  these  is  what  has  been  termed  a  jury-magf,  whicli  consists  of  a  bent 
steel  rod  serving  as  a  support  for  a  h^-sling.     Instead  of  the  jury- 
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maet,  which  is  unsightly,  an  arrangement  can  be  used  supporting  the 
head  beneath  the  chin  and  occiput  which  is  less  of  a  distignrement  In 
lower  lumbar  caries,  where  much  lordosis  is  present,  a  plaster  jacket 


should  be  applied,  witli  the  patient's  back  hollowed  slightly  in  a  position 
of  lordosis  and  with  but  shght  suspeni^ion  to  diminish  to  a  minimum 
the  intervertebral  prer^srire. 


During  ttic  nii)iUi'alii> 
{tended  by  th('  lieiid  or  itr 
paticut  rucunibcnt,  lying 


111'  tlie  pinster  bandRce  tlie  pnCicnt  should  either  be  bds- 
>*,  or  ImiiIl,  or  gi  pliisier  jacket  fan  be  applied  with  th« 
toe  dciwnwurd  uitoti  a  tight  sheeting  support,  like  a  fiai 
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hammuck.  The  hammock,  made  of  atout  sheeting,  can  be  mode  teose  by  means  of 
pulleys,  aiid  if  slit,  as  is  recommended  by  Btacketc,  along  the  patient's  sides,  the 
Hiirgeon  can  apply  plaster  bandaees  snugly.  When  tbeae  are  hard,  tbe  sheeting 
hammock  is  cut  and  can  be  palled  out  from  beneath  the  jacket. 

The  details  of  the  application  of  the  plaster  are  of  importance.  Projecting 
spiaou!!  processes  or  bony  portions  of  tbe  pelvis  arc  to  be  protected  by  saddler's 
felt  placed  at  botli  eideu  of  tbe  bony  projection.  The  plaster  should  be  well 
'  '  '  '  o  crinoline  free  from  glue  or  sizing,  which  will  delay  the  setting  of  the 
ges  should  be  veil  rubbed  in  as  they  are  applied,  and  should 

ipplied  after  having  been  thoroughly  wet    If  the  details  are  properly  attended 


plaster.     The  bandages  should  be  well  rubbed  in  as  they  a: 

be  Hpplied  after  having  been  thoroughly  wet    If  the  detaib 

til,  the  bandages  become  hard  in  a  few  minutes.    Proper  material  should  be  used 

for  the  bandages.    Cloth  with  too  close  a  mesh  cannot  retain  a  sufficient  amount 

nf  plaster,  huii  holds  moisture  too  long  to  admit  of  rapid  hBrdeniug.     Too  coaree- 

me:'hed  cloth,  while  allowing  rapid  setting,  makes  a  Jacliet  which  is  liable  to 

crumble. 

Plaster  jackets  are  to  an  extent  uncleanly,  and  for  that  reason  uncomfortable; 
and  occasionally  an  eczema  will  develop  under  the  jacket,  absccitses  or  chafes  may 
be  present,  without  attracting  the  immediate  attention  of  the  surgeon ;  but  these 


mllar  for  cervical  pnrius. 
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difficultiea  are  to  an  extent  obviated  by  skilful  application  and  frequent  renewal 
iif  the  jacket  A  plaster  jacket  can  be  split  and  lacing-hooks  I'listencd  to  the  i-tdes 
■if  the  cut,  and  the  corset  removed  and  renpjilicd  at  plenMUre.  Tiiis,  however,  does 
not  fumiah  as  firm  a  support  ss  the  unsplit  bandage,  and  should  nut  be  used  except 
in  convalescent  cases. 

As  a  substitute  for  split  plaster  jackets,  and  their  superior  in  durability,  a  cor- 
set of  lealAer  or  papa"  can  be  made.  This  is  shaped  upon  a  east  taken  from  a  plas- 
ter jacket  used  as  a  mould.  Sole  leather  is  wet,  stretched,  and  hammered  upon 
this  cast,  and  thoroughly  dried;  if  necessary,  it  can  be  strengthened  by  steel 
strips  and  fastened  with  the  requisite  lacings.  I'aprr  jacket*  are  made  by  iJasting 
ujKin  the  cast  with  white  paste  strips  of  thick  matrix-puper  thoroughly  wet. 
(our  la  six  layers  of  this  paper  are  used;  between  each  two  layers  Htrips  of 
crinoline  or  linen  are  added,  with  a  layer  of  crinoline  inside  and  outside ;  the 
whole  should  be  dried  thoroughly,  and  the  raiulting  corset  split  and  removed 
from  the  catit  It  can  then  be  painted  and  varnished,  and  lorms  a  stiB'  light 
i.icket  Another  form  of  jacket  is  made  by  the  uxe  of  thin  stri|>3  of  wood  fastened 
oy  glue.  CorsetB  have  been  made  of  strips  of  steel  woven  wire  and  of  aluminum. 
Ine  latter  kre  expensive,  and  hardly  more  serviceable  than  those  of  paper  or 
leather. 
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Treatment  by  Meaiis  of  Sraces. — The  treatment  by  means  of  braces 
has  fallen  into  discredit  from  the  fact  tliat  the  application  of  spinal 
supports  has  been  left  too  often  to  mechaDicians  whose  object  is  men 
to  sell  their  appliances  than  to  cure  the  patient.  Furthermore,  the 
proper  application  of  braces  requires  some  experience  and  skill  and 
attention  to  detail. 

The  brace  conaiBia  of  a  strong  steel  support  which  is  fitted  to  the  back  when 
the  patient  is  recumbent,  lying  upon  the  face  with  a  straightened  spine.    To  this     I 
the  patient  is  fastened  by  an  apron  carefully  fitted  in  the  front  and  secured  to  iLe 
brace  behind  by  straj^  and  buckles. 
Fig.  46.  The  uprightu  of  the  brace  lie  on  both 

sides  of  the  spinous  processes,  and  pad- 
secured  to  a  firm  pad-plate  are  fastened 
to  the  uprights  at  BDch  points  as  vill 
bear  the  greatest  pressure  when  the 
patient  is  erect.  It  will  be  seen  after 
the  patient  is  firmly  secured,  while  in  i 
recumbent  position,  to  a  firm  steel  brace, 
that  in  an  erect  position  the  unoont  of 
forward  bending  will  be  Blight,  the  pro- 
jecting portion  encount<>rinK  the  resitt- 
ance  of  a  firm  and  unyielaine  brace. 
The  Bucceesful  employment  of  brace* 
depends  upon  the  careful  attentioD  to 
detail  in  the  way  of  proper  straps,  pads, 
and  buckles.  The  brace  should  be 
altered  from  time  to  time  as  the  patieot 
altera  in  shape.  It  will  be  readily  seen 
that  the  stiRnets  of  the  brace  should  be 
sufficient  to  sustain  a  possible  forward 
bendini;  of  the  spine.  Braces  are  often 
made  light,  allowing  some  spring,  thus 
impairing  their  usefulness.  It  should 
be  remembered  that  ail  possible  forward 
betidinu  increases  the  jar  upon  the 
aflei'teiT vertebral  bodien,  and  therefore 
is  to  lie  avoided.  The  attempt  should 
be  made  to  transfer,  as  far  as  is  possible, 
the  weight  upon  the  articulntmc  pro- 
>«u-riur  '^*'**^*  rather  than  upon  the  bodies.  In 
ii'H,  the  up|>er  dorsal  and  in  the  cervical 

regions  proper  attachments  are  neces- 
rhese  attachments  either  consist  of  a  jury-mast 
.  which  supports  the  head.  When  properly  tittrti 
these  appliunccH  arc  not  un.iifihtly,  but  their  proper  adjustment  needs  care. 

Selection  of  Method  of  Treatment. — If  phmild  be  cleorly  borne  in 
mind  that  no  one  fomi  of  treatment  is  apiilicjible  to  all  ntngeA  of  a  <Ii*- 
case  nor  lo  nil  cnscs.  In  the  selection  of  the  method  of  treatment  the 
pathologiail  condition  shoulil  bi;  c-arefnlly  considered.  In  the  acute  stages 
absolute  and  t-oniplete  reciinibenev  should  be  enforced,  and  in  such  a 
position  a.s  will  not  only  relieve  the  weijrlit  fnmi  the  affected  vertebral 
bodies,  but  diminish  the  pressure  as  fur  as  jxtssiblo.  In  the  subacute  and 
convalescent  stapc  the  erect  position,  which  is  (awentlal  for  hoidtli,  and 
therefore  for  the  establishment  of  a  PC|)anitive  proeesf,  should  be  allowed, 
but  only  allowed  when  the  back  is  firmly  fixed  in  such  a  position  as  will 
as  nearly  as  possible  pn'vcnt  any  additional  Jar  on  the  unsound  verte- 
hnil  bmlies.  Whether  that  should  be  done  by  some  form  of  corset  or 
of  brace  dejK'nds  uiK>n  tlie  amount  of  nursing  facilities  at  the  disposal 
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ttf  the  patient     Braces  require  more  attention  and  more  care.     They 
are  more  preeise,  and  therefore  better,  than  a  corset.     In  the  mid-dorsal 

Xn,  however,  a  carefully  applied  plaster  jacket  gives  a  Bupport  which 
th  firm  and  convenient,  and  requires  no  especial  nursing.  In  the 
rerv'ical  and  upper  dorsal  region  braces  are  more  effective  than  the  cor- 
set and  jury-mast,  but  require  some  skill  in  proper  adjustment. 

Trentment  of  Complicaiiona. — Lumbar  ana  iliac  ahecessett  constitute  a 
formidable  complication.  Authorities  differ  as  to  the  relative  ad\-an- 
tages  of  expectant  treatment  over  that  of  early  operation.  The  facts  are, 
that  a  certain  number  of  cold  abscesses  in  the  spine  become  absorbed  if 
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the  carious  process  is  arrested.  In  a  certain  number  the  contents  tend 
to  evacuation,  and,  if  they  can  be  thoroughly  reached  with  the  knife 
and  suitably  drained,  this  should  be  done.  If,  however,  they  are  in  a 
region  where  drainage  by  spontaneous  opening  is  more  thorough  than 
tliat  given  by  early  operation,  the  expectant  treatment  should  for  a  time 
be  employed.  Where  abscesses  become  large  they  neei!  to  be  opened, 
and  tlus  should  be  done  by  a  free  incision  under  axeptic  precautions.  In 
lumbar  abaceMK»  the  opening  should  be  made  in  front  and  back  by  an 
inci^on  in  front,  above  Poupart's  ligament,  near  the  anterior  superior 
spine,  and  behind  in  the  region  between  the  ribs  and  iliac  crest. 
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The  Treatment  of  Psoas  Contraction, — This  deformity  should  l)e 
treated  by  correction  under  an  aiuBdhetic  or  by  traction  by  means  of 
weight  and  pulley.     In  resistant  cases  osteotomy  may  be  neccssan'. 

Paralysis. — The  natural  course  of  paralysis  is  toward  recover)*,  and 
the  use  of  medication  is  therefore  of  uncertain  value.  The  same  is  true  of 
the  actual  cauterj',  recommended  by  the  earlier  writers.  In  some  instances^ 
laminectomy  is  of  advantage,  but  exact  value  of  this  procedure  in  Pott's 
disease  is  not  as  yet  determined.  In  view  of  die  fact  that  the  i)en.vnt- 
age  of  recovery  of  cases  properly  treated  is  nearly  100  per  cent.,  the 
advantages  of  laminectomy  can  only  be  urged  where  thorough  treatment 
has  been  tried  and  failed,  where  care  cannot  be  furnished  for  a  sufficiently 
long  j)eriod  to  establish  a  cure,  or  where  the  patient  is  becoming  worsjc 
after  a  long  period  of  careful  treatment. 

Acute  Osteomyelitis  of  the  Vebtbbb-e. 

This  affection,  which  differs  clinically  from  tuberculosis  of  the  verte- 
brae or  Pott's  disease,  has  been  described  by  Tournadour,  Lannelongiic, 
Witzel,  Stanley,  Konig,  Valleix,  Huron,  Deaver,  Lloyd,  Chipault, 
Morian,  and  Keen.  The  invasion  is,  as  a  rule,  more  violent  than  in 
caries ;  there  is  more  fever  and  muscular  spasm  of  the  muscles  of  the 
back  ;  later  there  are  swelling  and  suppuration.  In  a  third  of  the  cases 
the  arches  are  attacked.  In  the  cervical  region  the  head  may  be  drawn 
back  as  in  cerebro-spinal  meningitis ;  later  there  are  swelling  and  [xiin  in 
the  region  of  the  spine.  In  some  cases  there  is  paralysis  of  some  of  the 
limbs,  varying  with  the  portions  of  the  nerves  attacked. 

Diagnosis  is  not  always  easy  in  the  early  stages.  Where  it  is  pos- 
sible for  a  diagnosis  to  be  made  the  treatment  by  direct  incision,  disin- 
fection of  the  parts  affected,  and  drainage,  recommends  itself.  In  many 
instances,  however,  the  expectant  treatment  is  necessar}'  from  an  inability 
to  recognize  the  disease.  The  disease  is  a  dangerous  one,  but  s]X)ntane- 
ous  recoveries  have  been  imported . 

Cases  have  been  reported  by  Gil)ney,  and  also  by  Osier,  with  symp- 
toms referable  to  disease  of  the  spine  following  typhoid  fever.  The 
"  typhoid  spine,"  as  it  is  termed  by  Gibney,  is  i)erhaps  an  osteomyelitis 
following  typhoid  fever,  or  an  affection  reseml)ling  osteomyelitis  with  less 
acute  invasion  than  in  the  instances  hitherto  reported.  (  Vide  Volume 
I.  Chapters  XIV.  and  XXXV.) 

Curvatures  of  the  Spine  not  Due  to  Primary  Bone  Disease. 

In  addition  to  what  is  termed  angular  curvature  or  Pott's  disease, 
already  described,  there  is  common  a  lateral  curvature  or  scoliosis,  in 
which  the  spinal  eolnnin  is  distorted  by  cfirrcfi  due  to  faulty  habits  in 
attitude^  parahfmi<^  or  vraknrss  of  inni^rfrM,  These  curves  are  termed 
ki/phosix  (the  curvature  with  a  convexity  backwanl)  and  lordosis  (cur\*e 
with  a  convexity  forward).  Strictly  speaking,  the  angular  curvature  in 
Pott's  disease*  is  a  form  of  kyphosis,  Ijut  the  term  also  includes  other 
more  common  curves,  esj>eeially  the  deformity  known  as  round  shoul* 
ders.  This  affection  is  usually  the  result  of  bad  habits  in  standing  and 
sitting,  due  either  to  muscular  weakness,  oecuixition,  or  in  some  instam^s 
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near-mghtedness.  In  rapidly-growing  children  the  muscles  of  the  hack 
ive  not  the  required  strength  to  maintain  for  a  long  time  a  correct  posi- 
)D  :  the  arms  and  scapula  drop  forward,  and  in  order  to  balance  this 
tercd  weight  the  patient  leans  backward  at  the  waist,  protrudes  the 
slly,  and  tnrows  the  head  somewliat  forward,  ^ving  a  stooping  attitude. 
he  same  result  in  produced  by  those  whose  occupation  obliges  them  to 
aintaia  a  st^xiping  position  for  many  hours  in  the  day. 

In  children  with  rickets  or  parcdy>ti»,  owing  to  the  weakness  of  the 
a»cles  a  kyphotic  attitude  is  assumed  in  a  sitting  position.     In  rheu- 
atoid  arthntU  and  oateoinafaciu,  and 
tmetimes   in   vmlignant  diseases  of 
le  spine,  the  spine  ia  arched  back- 
ard. 

In  the  early  stages  of  curvatures 
ithoiit  alterations^  in  the  shape  of 
le  bone,  the  spinal  column  can  be 
in«le  straight  with  but  little  difficulty. 
Act  a  time,  however,  the  bodies  of 
ic  spine  become  altered,  the  liga- 
lentH  adapt  themselves  to  an  abiior- 
lal  position,  and  the  curve  becomes 

fixed  one. 

In  the  early  stage  of  round  shoul- 
ers  the  curvature  can  be  corrected 
Y  drilling  the  patient  to  maintain  a 
>rrect  attitude.  If  there  be  muscn- 
T  weakness,  special  gjninastic  exer- 
Ben  are  of  importance.  Appliances 
%,  as  a  rule,  not  advisable  except  in 
ott's  disease. 

Ijordosia. — The  forward  bending 
'  the  spine  (convexity  forward)  oe- 
irtt  as  a  deformity  often  secondary 
»  other  conditions,  such  as  congenital 
islocation  of  the  hip.  It  may  result, 
[twever,  from  simple  weakness  of 
16  erector  spinie  muscles.  The 
iticnt  assumes  this  position  in  order 
I  balance  the  trunk  in  such  a  way 
ut  the  weakened  muscles  are  not  epondytit 
died  u|x>n  to  act.     This  is  also  seen  "'  °'""'' 

I  p^udo-muecular  hypertrophy.  It  is  seen  also  in  early  symptoms  in 
ott'a  disease  and  in  children  with  large  abdomens.  Patients  with 
vntcs  or  abdominal  tumors,  as  well  as  pregnant  women,  assume 
aturally  this  position.  When  the  deformity  exists  in  a  mild  form,  due 
ta  mascular  weakness  from  oveiyrowth  or  from  any  non-organic  cause, 

ia  benefited  by  gymnastic  excreises  for  the  purjjose  of  developing  the 
unbar  muscles.     In  some  instances  a  buck-brace  or  a  removable  corset 

of  advantage  to  relieve  the  patient  fnim  the  strain  of  the  erect  poai- 
on,  but  it  should  only  be  used  in  exceptional  cases  and  for  a  short  time, 
[aseage  and  electricity  are  useful  as  adjuvants. 
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Spondylolisthesis. — This  term  is  applied  to  a  rare  affection  which 
consists  of  the  dislocation  forward  of  tne  last  lumbar  spine  where  it 
articulates  with  the  sacrum.  A  few  cases  of  this  has  been  reported. 
They  were  the  result  of  the  relaxation  of  ligaments  after  confinement 
The  use  of  a  stiff  corset  and  the  employment  of  crutches  constitute  the 
treatment. 


Spondylitis  Dbfobmans. 

This  name  is  given  to  chronic  rheumaioid  arthritis  of  the  vertebral 
artHculatiom.  It  is  characterized  by  stiffness  of  the  spine  and  a  cur\-a- 
ture  with  the  convexity  backward.  In  many  instances  it  is  accompanied 
by  ankylosis  of  the  articulations  between  the  ribs  and  the  spinal  column, 
and  in  many^  but  not  all^  instances  by  rheumatoid  arthritis  in  other 
joints.  The  affection  is  more  common  in  old  age,  but  is  occasionally 
seen  in  children.  It  is  to  be  distinguished  from  Pott's  disease  by  the 
fact  that  the  stiffness  is  not  narrowly  localized,  and  from  a  characteristic 
rounding  in  the  curve,  which  is  entirely  different  from  the  angular  or 
sharp  cur\^e  in  Pott's  disease.     {Mde  Fig.  49.) 

The  PROGNOSIS  is  not  favorable. 

The  TREATMENT  is  similar  to  that  in  use  for  chronic  rheumatoid 
arthritis  elsewhere. 


Operations  upon  the  Spinal  Oglumn. 

The  operations  which  have  been  performed  and  recommended  on  the 
spinal  column  may  be  grouped  as  follows : 

A.  Laminectomy: 

1.  To  enter  the  canal,  open  the  dura,  and  examine  the  injured  cord 

and  relieve  the  pressure  of  hemorrhage  in  case  of  hemorrhage ; 

2.  For  the  reduction  of  dislocation  of  the  vertebrae  or  removal  of 

spiculse ; 

3.  For  the  removal  of  any  tumor  of  the  dura  or  any  foreign  body 

pressing  upon  the  cord  ; 

4.  As  a  means  of  examination  and  exploration  of  the  vertebral 

bodies  in  Pott's  disease. 

B.  Operation  upon  the  sacmm  and  coccyx, 

C.  lertebral  puncture  for  the  relief  of  excess  of  cerebro-spinal  fluid. 
Laminectomy. — The  object  of  this  operation  is  to  relieve  the  spinal 

cord  of  any  pressure  which  may  be  exerted  upon  it,  with  the  least  pos- 
sible mutilation  of  the  tissues  involved  in  its  structure.  The  indications 
for  this  operation  have  already  been  spoken  of  under  the  headings  of 
Fracture  of  the  Spine,  Pott's  Disease,  and  Spinal  Tumors.  The  tech- 
nical details,  however,  need  special  attention. 

The  dangers  of  laminectomy  are  chieHy  thoHC  to  be  encouDtered  from  the  depth 
and  importance  of  the  tissues  and  structures  attacked.  Horsley  has  called  atten- 
tion to  the  dangers  of  hemorrhajre,  and  Keen  lays  special  stress  upon  the  shock 
following  the  operation.  Especial  care  should  be  taken  in  administering  the  anaes- 
thetic. The  patient  should  oe  brought  to  the  edge  of  the  table,  so  that  the  face 
should  project,  and  placed  upon  the  belly  or  nearly  so,  with  the  face  turned  to  the 
side,  giving  the  anjesthctizer  an  opportunity  to  thoroughly  inspect  the  face. 

Incisions  of  dilferent  shapes  have  been  recommended.    A  long,  straight,  median 
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incUiiin  Ls,  h owe ver,suffic lent  in  all  caxus.unleiisHn  nstcoplai'tic  reHcction  is  nttempttd, 
v-hen  an  inverted  U-ahaped  incision  IB  advisAbk.  {  Vide  Plate  V.)  The  Hkin.  mUH- 
cIm,  and  t'asciie  arc  to  be  divided,  the  apiitous  proce«ee8  and  arches  laid  bare :  the 
niudcles  are  to  be  ecparated  from  the  arclies  by  a  Itnife  rather  than  by  raRpatory. 
Tinii'  is  Dot  to  be  lotit  by  the  use  of  hfemostutic  forceps  unleM  large  vesttele  are 
divided,  which  h  ordinarilv  not  the  case.  Uemorrha^e  is  to  be  controlled  bv 
packing  the  wound,  by  pads,  or  by  hot  water.  Oateo^astic  resection,  althoufin 
advocated  by  same,  is  not  to  be  recummended ;  the  Bubperiotiteal  division,  beine 
shiirt«r,  is  preferable.  An«r  the  spinous  processes  and  the  arches  are  cleared 
attenijits  should  be  made  to  remove  the  bony  tissue.  For  this  purpose  the  saw, 
forcepit,  mallet  and  chisel,  and  the  trephine  have  been  used,  but  the  simpler  the 

FiQ.  50. 


method  the  better.  The  periostcuni  is  to  he  pushed  back  from  the  spinous  pro- 
eesHett  and  arches  as  &r  ai  pouible,  and  by  the  use  of  a  pair  of  strong  bone-forceps, 
made  for  the  puipoee  with  a  flat  plate  on  the  under  xide,  the  arches  arc  to  be  di- 
vided on  escb  side,  care  being  taken  to  avoid  wounding!  the  dura  or  the  nervea  as 
they  emeive  from  the  H[)inal  column.  It  is  necessary  to  remove  several  Umioae, 
the  size  of  the  opening  into  the  canal  depending  upon  the  amount  of  the  cord  it 
i»  nccessarv  to  expose.  Fatty  tissue  will  be  found  lying  in  the  canal.  It  can  be 
i<e|>arated  by  blunt  dissection ;  tjie  dura  is  freed  from  the  canal  by  means  of  a 
director,  and  the  cord  felt  through  the  dura.  In  case  of  extradural  lesions,  these 
cun  be  inspected,  and  the  condition  of  the  dura  and  the  contents  of  the  spinal 
Vou  IL— « 
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canal  determined.  It  is  advisable,  if  possible,  to  avoid  opening  the  dural  cavitr. 
When  it  is  necessary  the  incision  of  the  dura  should  be  a  straight,  median  incision. 
After  the  operation,  in  case  any  is  needed,  the  dura  should  be  closed  by  sutures, 
the  muscular  flaps  brought  together,  and  the  skin  sutured.  It  is  advisable  to  drain 
the  wound  for  a  few  dap  by  means  of  a  gauze  wick,  as  considerable  oozing  follows 
the  operation.  No  dram,  however,  should  be  inserted  within  the  canal.  In  i«»me 
instances  it  is  desirable  to  suture  the  muscles  and  ligaments.  A  bed-frame  after 
the  operation,  or  a  fracture-bed,  will  be  found  of  assistance.  Patients  lie  niort 
comfortably  upon  the  back  after  the  operation :  lying  upon  the  face  facilitates 
attention  to  the  wound  and  obviates  the  necessity  of  turning  the  patient  for  tliut 
purpose,  but  does  not  permit  of  as  complete  drainage  of  the  wound  as  a  position 
upon  the  back. 

Attempts  have  been  made  to  reduce  the  deformity  following  fractures  or  dislo- 
cations by  cutting  down  upon  the  spinal  column  and  forcing  the  displaced  frag- 
ments into  position ;  but  such  a  procedure  is  of  doubtful  efficacy.  Spicula^  of 
bone  can  be  removed — the  condition  of  the  bone  examined.  Correction  of  the 
malposition  is  to  be  effected  when  possible  with  much  circumspection  to  prevent 
furtner  injury  of  the  cord  or  nerves. 

lAimmectomy  in  PoWh  Disease, — Tiie  spinal  canal  is  opened  in  caries 
of  the  spine  to  relieve  the  corcl  from  pressure,  and  laminectomy  for  that 
purpose  doi»s  not  differ  from  the  ordinary'  procedure.  It  has  also  been 
recommended  as  a  means  of  examining  tne  condition  of  the  vertebral 
bodies.  This  can  be  done  by  sejKirating  the  dura  from  its  bonv  attach- 
m(?nt  in  the  camd,  using  a  curved  dirt^ctor  for  the  purpose,  and  expir- 
ing the  posterior  surfaces  of  the  vertehnd  bwlies  by  means  of  a  probe 
or  director,  pushing  the  duni  and  conl  gently  to  one  side.  It  is  not 
always  necessary  that  a  complete  laminectomy  should  be  done  for  this 
purpose  :  optming  the  amal  by  removal  of  the  arches  on  one  side  Mill 
be  sufficient  unless  more  room  is  required. 

Measures  have  been  recommended  for  the  examination  of  the  t*ertebrol 
bodies  without  entering  the  vertebral  eanah  This  is  of  value  in  wounds 
of  the  spinal  column  witliout  injury  to  the  cord  for  the  examination  of 
the  bodies  in  tul)ercular  ostitis,  as  well  as  in  osteomyelitis.  The  tech- 
nique varies  in  different  parts  of  tlie  spinal  column — viz.  in  the  lumbar 
region,  in  the  dorsal,  and  in  the  cervical  region. 

Lninbar, — This  })roce(.lure  was  described  by  Treves  in  1884  as 
follows : 

A  stniiglit  incision  is  made  from  the  last  rib  to  the  ilium,  2J  inches 
to  the  outside  of  tlie  median  line  ;  the  incision  reaches  to  the  bonier 
of  the  (piadratus  mus(?lcs,  and  the  tips  of  the  tmnsverse  pr<K»esses 
should  be  felt ;  careful  dissection  siiould  he  continued  doAvn  to  tlie  psoas 
muscl(».  The  iKTitoneal  cavity  is  not  to  be  o|K'ned.  By  means  of  lai^ 
retractors,  such  as  are  used  in  nephrectomy,  the  wound  can  be  explored 
at  its  lowest  depth,  and  by  blunt  <lisscction  the  side  and  anterior  surface 
of  tiie  bodies  examinc<l  by  the  finger. 

Dorsal  Ref/ion, — Boeckel  in  1S82,  Hartman,  Vincent,  and  others, 
have  all  recommended  sitnilar  o|K^rations  in  the  dorsjil  region.  Sehaeffer 
advises  an  incision  to  the  side  of  the  line  of  th(»  spinous  pr<Ki\*4ses,  which 
uncovers  the  tip  c^f  the  tnnisverse  ])r<MM»sses  <)f  the  affected  vertel)ne  and 
the  head,  neck,  and  ]>art  <>f  the  ImkIv  of  the  corresponding  rib.  To 
avoi<l  wounding  the  pleura,  synipath(»tic  gjinglia,  the  spinal  ner\'es,  and 
the  intercostal  arteries,  the  rib  is  to  be  <livided  at  the  level  of  the  tulwr- 
osity.  The  tmnsverse  pro(»esses  are  then  t(»  Ix*  removed,  tiie  bone  l>eing 
free  from  either  attachment  by  blunt  dissection.     Vincent  has  suggested 
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Hiring  from  the  side  through  the  carious  vertebral  body  and  passing 
Iruinage  through  this  opening. 

Crrvical  Region, — It  lias  been  recommended  to  attack  the  vertebral 
Kjdies  in  the  cervical  region  through  the  mouth.  There  are  manifestly 
)bjections  to  this  plan.  The  lateral  method  is  much  preferable ;  this 
ain  l>e  done  in  the  following  way  :  An  incision  is  made  on  the  posterior 
>order  of  the  stemo-mastoid,  the  length  depending  uiwn  the  depth  of 
:he  region  to  be  attacked.  The  sujx^riicial  veins  and  nerves  are  to  be 
iviudeil  as  far  as  possible.  The  sterno-mastoid  and  omo-hyoid  are  to  be 
raised,  and  the  space  bounded  by  the  splenius,  omo-hyoid,  and  posterior 
^cnhmus  is  rejiched  ;  the  longus  colli  is  to  be  dissected  through.  Great 
?are  must  be  taken  to  avoid  the  vertebral  arteries  and  nerves.  Another 
Diothod  has  been  suggested,  which  consists  of  the  incision  at  the  level 
^f  the  larj-nx,  passing  down  to  the  lateral  edge  of  the  thyroid  body 
?loHe  to  the  larynx,  dividing  the  tissues  internally  to  the  common  carotid. 
A  small  retropharyngeal  opening  is  made,  and  this  is  gradually  dilated. 

The  first  of  these  methods  is  manifestly  the  better. 

Wiring  of  the  Spine. — Wiring  of  the  spinous  processes  has  been 
reci>mmended  and  performed   by  Hadra.     Ligature  of  the  transverse 

Erocesses,  tying  tc^ther  of  the  laminae,  suture  of  the  spinous  processes, 
ave  also  all  been  recommended  after  laminectomy  and  in  cases  of  frac- 
ture,  but  have  none  of  them  found  general  acceptance. 

Operations  upon  the  Sacrum. — Operations  for  the  opening  of  the 
spinal  canal  have  been  all  recommended  in  the  sacro-coccygeal  region, 
but  in  this  region  a  gouge,  chisel,  and  mallet  are  to  be  used  instead  of 
the  bone- forceps. 

A  long  incision  is  made  irom  below  the  twelfth  rib,  parallel  to  the  median  line 
of  the  sacrum ;  the  bone  is  chiselled  through,  and  the  anterior  surface  of  the  canal 
explored  by  means  of  the  finger.  The  coccyx  and  lower  part  of  the  sacrum  can 
be  removea,  piece  by  piece,  using  the  rongeur  forceps.  The  lower  three  pairs  of 
nerves  may  be  sacrificed  if  necessary,  but  the  upper  sacral  nerves  supplying  the 
pelvic  organs  must  not  be  touched.  The  operation  is  a  tedious  one,  and  there  is 
much  oozing  of  blood. 

Removal  of  the  Coccyx. — This  ojxiration  is  performed  in  obstinate 
cases  of  eoccygodynia — i,  e.  painful  or  irritable  coccyx.  A  median  incis- 
ion IS  made,  the  bone  exposed,  and  the  articulation  of  the  coccyx  with 
the  sacrum  cut  through.  The  plexus  of  veins  immediately  beneath 
the  coccyx  is  to  be  avoided  as  well  as  the  rectum.  The  bone  can  be 
removed  sub{x;riosteally. 

Vertebral  Puncture. — This  has  been  recommended  by  Quincke  for 
the  relief  of  pre^ure  from  an  excess  of  cerebro-spinal  fluid.  A  small 
trocar  is  thrust  into  the  subdural  space  in  the  lumbo-sacral  region, 
between  the  transverse  arches  or  between  the  spinous  processes  of  the 
ndjacent  vertebrae.  In  children  the  sfxice  between  these  parts  of  the 
idjacent  vertebrae  is  comparatively  large.  Tiie  point  of  election  is  the 
third,  fourth,  or  especially,  the  fifth,  space  in  the  lumbar  region.  The 
needle  is  directed  toward  the  median  line,  entering  outside  of  it — in 
children  at  the  level  of  the  space,  and  in  adults  at  the  tip  of  the  spinous 
pnicess.  The  first  few  drops  of  the  fluid  are  slightly  tingcnl  with  blocnl, 
but  the  remainder  is  clear.  From  20  to  100  c.  c.  should  be  drawn  oft* 
in  an  adult,  and  from  2  to  50  in  a  child.  Rigid  antiseptic  precautious 
ire  necessary.     The  wound  should  be  closed  by  iodoform  collodion. 
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Furbringer  has  tapped  the  vertebral  canal  in  86  eaises,  making  the  |)uncture  in 
the  second,  third,  or  fourth  intervertebral  spaces  in  the  lumbar  part  of  the  spiQe. 
using  no  ansesthetic,  withdrawing  as  much  as  110  c.  c.  of  fluid  in  some  ca^cn:  37 
of  the  cases  were  tubercular  meningitis,  and  there  was  little  benefit  from  the  \\t(>- 
cedure.  In  serous  meningitis  temporary  improvement  followed  the  punctun-. 
The  procedure  does  not  appear  to  be  injurious,  out  is  only  of  temporary  benetit. 

Tumors  op  the  Spine. 

The  spinal  column  may  be  attacked  by  maliernant  ^row^bs  in  the 
same  way  as  are  other  tissues.  These  tumors  are  those  wliich  eitlier 
originate  in  the  bone-tissue  of  the  spine  or  in  the  adjacent  tissues  (Plate 
VL). 

Primary  tumors  of  the  spine  are  of  the  class  which  develop  from 
connective  tissue,  such  as  fibroma,  chondroma,  myxoma,  liiK>ma,  sar- 
coma, and  osteoma.  Secondary  tunwrs  are  those  which  come  by  meta- 
stasis, chiefly  carcinoma,  which  is  never  primary. 

Osteomata  usually  arise  in  the  periosteum,  though  exostoses  may  develop 
directly  from  the  bone.  Fibromata  usually  develop  from  the  periosteum,  and 
exceptionally  from  the  marrow.  Chondromata  ana  myxomata  develop  either 
from  the  periosteum  or  the  soft  bony  tissue.  There  are  many  yarieties  of  sar- 
comata of  the  spine — central,  small  round-celled,  and  chondro-sarcomata.  Angei- 
omata  are  ven^^  rare.  Osteomata  usually  arc  solitary  tumors,  but  others  may 
develop  in  different  foci. 

D1AGNO8IS  of  tumors  of  the  spine  can  only  be  made  after  they  have 
become  so  extensive  as  to  be  felt  on  {)ali)ation,  or  to  have  caused  enough 
destruction  of  bone-tissue  to  interfere  with  the  erect  position,  or  to  pres8 
upon  the  spinal  nerves  or  the  cord,  causing  obstinate  neuralgia  and 
paralysis. 

The  SYMPTOMS  may  resemble  those  of  caries  of  the  spine,  and 
there  may  be  a  rounded  projection  of  a  few  si)inous  processes. 

Caries  of  the  spine  is  most  commonly  a  disease  of  childhood,  the 
reverse  being  true  of  tumors  of  the  spine  in  most  instances. 

Congenital  Tumors  of  the  Sacrum. 

In  addition  to  the  tumors  classed  as  spinje  bifidie,  or  congenital  cysts 
there  is  a  rare  class  which  consists  of  vestiges  of  an  attached  fcetus. 
This  varies  greatly,  from  an  ill-defined  mass  of  tissue  to  a  more  or  less 
completely  deveIo^)ed  structure  like  a  dwarfed  or  deformed  log  project- 
ing from  the  siicrum.  This  can  be  amputated  unless  so  firmly  unitini 
with  the  pelvis  that  such  an  undertaking  would  be  fatal.  (  Vide  Vol.  I. 
Chapter  XXVI.,  Dvnnoidi<,) 

Sacro-coccygeal  Tumors  at  the  Junction  op  the  Coccyx 

WITH  THE  Sacrum. 

The  most  common  form  of  these  art*  varieties  of  spina  bifida,  already 
mentioned.  They  present  themselves,  however,  in  some  instam*es 
slightly  to  the  side  of  the  median  line.  They  are*  not  always  fluctuating, 
and  nuiy  be  dense,  though  it  is  chanieteristic;  of  them  that  they  var\'  in 
size  from  time  to  time.  They  an*  usually  mistaken  for  fiitty  tumors,  as 
in  many  instances  they  arc  covered  by  a  thick  layer  of  fat.     Oj)erative 
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interference  with  these  cysts  is  too  often  &tal,  owing  to  the  difficulty  of 
securing  complete  asepsis,  from  the  constant  escape  of  the  cerebro-spinal 
fluid.  Dermoid  tumors  originating  in  the  embryonic  remains  of  the 
post-anal  gut  have  been  aln^y  considered  in  Chapter  XXVI.  Vol.  I. 

Tumors  of  the  Spinal  Cord. 

Of  the  various  malignant  growths  which  develop  in  the  cord  proper 
or  itvS  membranes,  glionmta  are  the  most  commonly  met,  though  fiorom- 
ata,  sarcomata,  glio-sarcomata,  and  angeio-sarcomata  are  all  reported,  but 
very  rarely.  Multiple  fibromata  have  been  observed  simultaneously  in 
the  cord  and  the  peripheral  nerves.  Fibromata  are  usually  round,  and 
give  rise  to  more  or  less  degeneration  of  the  substance  of  the  cord  in 
their  immediate  vicinity.  Gliomata  constitute  tumors  of  oblong  shape. 
They  are  usually  situated  around  the  central  canal.  Their  substance  is 
sometimes  firm,  though  usually  delicate,  and  they  frequently  contain 
ca\nties.     They  are  sometimes  rich  in  vessels. 

Tiunors  of  the  Pia  sjid  Arachnoid. — Osteomata  occasionally  pre- 
sent themselves  as  small  white  disks.  Angeiomata,  from  varicose  enlarge- 
ment of  the  veins,  sometimes  exert  pressure  on  the  cord  and  nerve-roots. 
Tumors  of  connective- tissue  origin  may  also  be  seen  in  the  pia  as 
primary  affixations,  while  secondary  growths,  carcinomata,  may  rarely  be 
found.  As  tumors  in  the  spinal  canal  are  confined  in  an  unresisting 
cavity,  they  are  of  importance  even  when  small,  and  their  early  recog- 
nition is  essential  for  successful  surgical  interference. 

The  SYMPTOMS  from  tumors  of  the  spinal  cord  vary  greatly  in  their 
location,  and  according  to  whether  they  arise  from  the  centre  of  the  cord 
or  fn>ra  the  dura  and  press  upon  the  cord.  Pain  is  usually  present  as 
an  early  symptom,  but  is  not  severe,  and  is  frequently  mistaken  for 
rheumatism.  This  is  accompanied  by  a  certain  amount  of  muscular  or 
sensor}'  paralyshi.  The  pain  increases  pari  passu  with  the  tumor.  It 
is  rarely  symmetrical,  and  in  extradural  tumors  is  always  unilateral. 
Sometimes  in  tumors  of  the  cord  muscular  sjxism  may  be  present  in 
addition  to  pain,  though  this  is  a  symptom  which  is  more  commonly 
seen  in  intradural  growths.  Horsley  has  called  attention  to  the  import- 
ance of  the  fact  that  the  pain  is  not  situated  at  a  higher  level  than  the 
tumor,  and  may  be  some  distance  below — a  fact  of  importance  in  deter- 
mining the  j)oint  of  opening  the  spine  in  operation.  Tenderness  at  the 
seat  of  the  tumor  is  frequently  present,  but  in  the  dorsal  region  the  ten- 
derness is  at  a  lower  level  than  the  tumor.  Rigidity  of  the  muscles  of 
the  spine  may  exist  if  the  growth  of  the  tumor  cause  irritation. 

Tumors  growing  in  the  cord  present  a  gradual  development  of  symptoms. 
There  is  first  motor  paralysis,  later  sensory  paralysis  preceded  by  pain.  The  pain 
it(  at  first  neuralgic  and  lancinating;  anaesthesia  and  pain  in  the  lower  limbs 
aKcend  gradually  from  the  feet  toward  the  trunk,  and  there  is  a  dull  ache  in 
a  distinct  portion  of  the  spinal  column,  accompanied  by  weakness  at  that  point, 
which  is  increased  on  fatigue.  The  reflexes,  deep  ana  superficial,  are  exagger- 
ated, and  eventually  lost,  with  symptoms  of  descending  degeneration  and  wast- 
ing as  the  cord  becomes  diseased.  Tne  reflexes,  as  well  as  the  pain  and  ansesthesia, 
begin  in  the  plantar  region  and  pass  upward.  The  symptoms  are  not  symmetrical, 
but  are  unilateral.  Spasms  and  rigidity  are  present ;  the  pupils  are  not  affected.  It 
should  be  borne  in  mind  that  there  is  a  gradual  loss  oi  sensation  or  motion  with 
intramedullary  growths,  while  in  the  extrameduUary  growths  the  symptoms  of 
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pain  and  spaRm  indicative  of  irritation  may  precede  the  paralysis.  If  the  paraly- 
sis he  of  gradual  development,  preceded  by  long-continued  symptoms  of  nerrV 
irritation,  heginning  on  one  side  and  gradually  transferred  to  the  opposite  side,  a 

Erohahle  diagnosis  of  compression  of  the  cord  by  a  pressure  outside  tne  cord  can 
e  made. 

A  DIAGNOSIS  of  the  different  varieties  of  tumor  which  may  be  de- 
veloped in  the  spinal  canal  is  clinically  impossible.  For  the  surgeon  it 
is  necessary  simply  to  determine  whether  tliere  exist  any  pressure  up(»n 
the  cord,  and  if  this  pressure  be  external  to  the  membrane  and  capable 
of  surgical  relief,  or  a  growth  of  the  cord  itself  and  inoperable. 

Tke  successful  removal  of  tumors  of  the  spinal  cord  belongs  to  the 
rarer  feats  of  surgery,  the  difficulty  lying  not  so  much  in  the  removal 
of  the  tumor  as  in  the  recognition  of  the  affection  at  so  early  a  stage 
that  relief  is  possible.  Chipault  has  collected  22  cases  of  operation  on 
spinal  tumors ;  Keen  reports  3  more.  The  result  of  these  operations 
was  11  deaths,  11  recoveries,  and  the  result  in  3  is  uncertain.  The 
operation  is  essentially  a  laminectomy,  already  described,  plus  the  enu- 
cleation of  the  growth. 

OOCCYGODYNIA. 

This  name  is  applied  to  a  painful  affection  of  tlic  coc^yyXy  which  in  some 
instances  arises  spontaneously,  but  frequently  dates  from  an  injurj',  such 
as  a  fall  or  a  blow,  or  comes  on  after  cnildbirth.  It  is  almost  entirely 
confined  to  women,  and  usually  apjxiars  in  persons  of  a  neurotic  tem- 
perament. In  many  instances  an  irregularity  in  the  coccyx  can  be  found 
on  palpation. 

The  TREATMENT  should  be  at  first  that  which  is  found  efficacious  in 
neurasthenic  patients^ — massage,  electricity,  and  stimulants  to  the  circu- 
lation, such  as  an  application  of  heat  and  cold,  besides  general  tonics ; 
in  more  obstinate  cases  removal  of  the  coccyx  is  necessary.  (  Vide  Ope- 
rations upon  the  Spine.) 


SURGERY  OF  THE  PERIPHERAL  NERVOUS  SYSTEM. 

Surgery  of  the  Nerves. 

Most  of  the  affections  of  the  nervous  system  belong  strictly  to  the 
domain  of  internal  medicine.  There  are,  however,  certain  diseases 
which  fshould  be  eonsiderod,  in  part,  in  a  surgica.1  treatise,  from  the  feet 
that  they  are  relieved  by  surgical  interference.  These  are  divided  as 
follows : 

I.  Wounds  and  iiyuries  to  the  nerves. 

II.  Diseased  conditions  calling  for  surgical  interference, 
mainly — 

(1)  Neuralgia; 

(2)  Muscular  spasm. 

Wounds  and  Injuries  to  the  Nerves. 

Contusions  of  the  nerves  are  not  uncommon,  either  in  dislocation  or 
fracture  or  from  direct  violence  (Tushing  the  tissues.     Constuixi  pressure, 
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is  ill  the  use  of  crutches  ("crutch  paralysis"),  or  lying  in  a  peculiar 

Kosition  with  the  arms  unaer  the  head  for  a  long  j)erio<l,  as  occasionally 
appens  in  intoxicate<l  persons,  sometimes  j)roduces  changes  which  may 
l)e  c*lassed  as  injuries.  An  injury  of  the  nerves  is  recognized  from  the 
resulting  impairment  in  the  function  of  the  nerve — i.  e.  motor  or  sensory 
paralysis. 

All  nerves  are  liable  to  injurj^  but  lesions  of  a  few  ner\'es  may  be 
mentioned  as  not  uncommon. 

The  facial  nerve  is  often  injured  in  fractures,  guuBhot  wounds,  or  incised 
wounds,  operations  for  removal  of  tumors,  and  blows.  This  is  easily  recogDized 
by  the  appearance  of  the  face :  the  eyebrow  cannot  be  raised  nor*  the  eyelids 
entirely  closed  ;  the  ala  of  the  nostril  on  the  paralvzed  side  does  not  move  in  res- 
piration, and  control  of  the  angle  of  the  mouth  is  diminished ;  the  patient  cannot 
whistle ;  the  face  on  the  paralyzed  side  is  expressionless.  The  ubmr  nerve  is  not 
infrequently  divided  above  the  wrist  or  at  the  elbow  or  in  the  upper  arm.  The 
flexor  carpi  ulnaris,  the  flexor  profundus  in  its  inner  half  in  the  forearm,  and  the 
whole  group  of  the  hy(>othenar  muscles  of  the  hand  and  the  two  ulnar  lumbrical 
muscles,  the  interossei  muscles,  the  adductor  muscles  of  the  thumb,  and  half  of  the 
flexor  brevis  poUicis  are  paralyzed.  Those  muscles  waste,  and  there  is  an  atrophy 
of  the  hvpothenar  and  a  partial  wasting  of  the  thenar  eminence.  The  position  of 
the  hand  is  characteristic,  and  what  is  termed  a  claw-hand  results.  The  sensation 
following  injury  of  the  ulnar  nerve  varies.  As  a  rule,  the  ulnar  portion  of  the  skin 
of  the  hand  on  the  front  and  back,  the  little  finger,  and  the  ulnar  half  of  the  right 
flnger  are  aflected  in  injury  to  the  ulnar  nerve. 

The  median  ner\'e,  when  injured,  is  chiefly  disturbed  above  the  wrist. 
The  motor  symptoms  of  injury  to  the  median  nerve  involve  all  the 
flexors  and  pronators  of  the  arm  except  the  flexor  carpi  ulnaris  and  the 
ulnar  half  of  the  flexor  profundus.  If  the  median  nerve  has  been 
divided  high  up,  there  will  be  jiandysis  of  the  muscles  of  the  thumb 
except  the  adductor  and  half  of  the  flexor  brevis  )K>llicis ;  the  hand  can- 
not be  pronated  by  muscular  effort ;  flexion  of  the  thumb  is  lost,  and 
the  thumb  cannot  be  pressed  to  the  other  fingers.  There  is  more  wast- 
ing of  the  forearm  than  in  ulnar  jiandysis.  There  is  no  atrophy  of  the 
hypothenar,  but  there  is  of  the  thenar  eminence.  The  anaesthesia  includes 
the  radial  half  of  the  thumb  and  mlmar  surface  of  the  index  and  middle 
fing(»rs  and  the  radial  side  of  the  right  thumb. 

The  radial  nerve  is  rarely  divided,  and,  as  it  is  a  sensory  nerve,  the  sensation 
when  the  nerve  is  injured  is  imparted  over  the  metacarpal  bones  and  first  pha- 
langes of  the  thumb  and  fore  fineer. 

The  mwcuh-tjnraf  nerve  may  be  frequently  injured  in  fractures  of  the  upper 
arm  or  in  gunshot  wounds.  The  supinator  longus  muscle  is  paralyzed  if  the  nerve 
be  injured  above  the  origin  of  this  muscle,  and  wrist-drop  results. 

The  sciati/!'.  nerve  is  rarely  injured  except  in  gunshot  wounds.  The  external  pop- 
liteal branch  has  been  divided  in  tenotomy  of  the  hamstring  muscles.  If  there  be 
an  injury  to  this  branch,  the  anterior  flexor  muscles  of  the  foot  are  injure<l,  and  foot- 
drop  follows,  the  foot  dragging  when  walking.  If  the  sciatic  nerve  be  divided  or 
injured,  all  the  leg  muscles  arc  paralyzed.  The  muscles  of  the  thigh  are  not 
ijDjared,  and  the  patient  can  walk  by  throwing  the  leg  from  the  bin  forward. 
There  is  some  impairment  of  sensation,  but  this  is  not  as  great  as  tiie  loss  of 
motion.    There  is  loss  of  sensation  in  the  foot  and  upper  parts  of  the  leg. 

Division  and  ininry  to  the  pneumogastric  nerve  are  rare.  A  few  instances  have 
been  reported,  and  in  the  removal  of  tumors  of  the  neck  the  vagus  has  been 
injured  in  a  few  cases.  Boswell  Park  has  collected  50  cases  of  injuries  to  the 
pueumofpstric  during  operations  upon  the  neck,  and  finds  that  the  statement  in 
older  wnters  that  this  is  a  fatal  accident  is  not  warranted  by  the  facts.  He  also 
collected  15  cases  of  accidental  injuries  of  the  oneumoga^^tric.  The  result  in  2  is 
not  known,  but  of  the  18,  2  recovered.    He  concludes,  therefore,  that  injuries  to  the 
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pDeumogastric  are  not,  as  has  been  said,  immediately  fatal.  Wyeth  suggests  that 
if  the  pneumogastric  or  hypoglossal  or  other  important  nerves  be  divided,  they 
may  be  sutured  immediately,  and  Bloodgood  is  reported  to  have  success^llV 
sutured  the  pneumogastric.  In  most  of  the  reported  cases,  according  to  Park, 
there  were  no  symptoms  directly  following  division  of  the  vagus. 

Cases  of  injury  of  the  phrenic,  however,  are  followed  by  severe  dyspnoea, 
which  in  some  instances  is  fatal. 


Neuralgia. 

The  subject  of  newralgia  belongs  properly  to  a  medical  rather  than 
a  surgical  treatise,  and  this  is  also  true  in  regard  to  the  medical  treat- 
ment. In  some  instances,  however,  neuralgia  is  due  to  peripheral 
irritation,  compression,  or  degeneration,  rather  than  central  or  con- 
stitutional causes,  and  surgical  interference  is  justifiable  for  the  pur- 
pose. 

Neurotomy,  neitredomy,  nerve^retching,  have  all  been  employed 
for  obstinate  neuralgia,  especially  for  the  violent  form  of  trifacial 
neuralgia. 

Division  of  the  nerve  (neurotomy)  for  neuralgia,  as  well  as  ner\'e- 
Btretching,  does  not  give  as  satisfactory  results  as  excision  of  a  portion 
of  the  trunk — neurectomy.  In  some  instances  of  trifacial  neuralgia  a 
permanent  cure  results,  and  temjx)rary  relief  follows  tliis  procedure  in 
all  suitable  cases. 

Recurrence  of  pain  is  not  infrequent,  however,  in  the  most  obstinate 
cases,  and  recourse  has  repeatedly  been  had  to  removal  of  the  Grasserian 
and  other  ganglia  for  relief. 

MuscuLAB  Spasm. 

Operations  upon  the  peripheral  nerves  are  sometimes  necessarj'  for 
the  relief  of  muscular  spasm.  The  particular  affection  for  which  neur- 
otomy, nerve-stretching,  or,  better,  neurectomy,  has  been  most  often 
attem]:)ted  is  that  spasm  of  the  muscles  of  the  neck  known  as  spasmodic 
torticollis.  Successful  cases  have  been  reported  by  Gainlner,  Keen, 
Richanlson,  and  others,  but  in  some  instances  the  oj)eration  affortls  little 
or  no  rt^lief.  Keen  has  recommended  a  di\nsion  of  the  posterior  cer\'ical 
nerves  on  the  opposite  side,  in  addition  to  resection  of  the  spinal  acces- 
sory on  one  side.  This  has  been  done  by  the  operators  mentiomKl,  and 
with  success  in  some  instances. 

Operative  interference  should  not  be  considered  until  aft;er  a  thorough 
trial  of  all  other  measures.  Of  these,  a  complete  rest  of  the  muscles 
from  the  labor  of  supporting  the  head  is  of  importance.  Fixation  of 
the  head  by  a  plaster  bandage  holding  head  and  thorax,  recumbency 
with  light  tniction  applie<l  as  in  cervieiii  earies,  accomjxinied  by  massage 
and  graduated  muscular  exen^ises,  carefully  prescribed  and  thoroughly 
carried  out,  present  a  rational  form  of  treatment  which  is  sometimes 
su(,'cessful  if  jx^rsisted  in  for  a  long  peri<Kl.  Merlianic<il  appliances  are 
of  temporary  assistance.  A  few  instances  have  been  reported  by  the 
use  of  conium,  atropine^  and  (fehemhnn.  In  case  of  failure  of  all  other 
measures,  neurectomy  of  the  spinal  accessory,  and,  if  necessarj",  of  the 
posterior  cervical  nerves,  gives  some  j)romise  of  success. 
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Operations  upon  Nerves. 

The  operations  upon  nerves  are  nei*ve-s\UurCj  nerve-grafting y  nerve- 
ir etching y  division  of  nerves ^  and  excision  of  parts  of  nerve-trunks. 

Nerve-suture. — Nerves  should  be  sutured  as  soon  as  they  are 
li\nded,  if  that  l)e  feasible  (primary  suture),  even  if  the  nerve  be  only 
Kirtially  divided.  Two  or  three  sutures  are  passed,  not  only  through 
lie  sheath  of  the  nerve,  but  also,  if  neceasary,  through  the  nerve  itself, 
ivoiding  twisting  the  nerve-fibres.  Fine  catgut  or  silk  should  be  used 
md  a  round  needle.  Fixation  of  the  limb  on  a  splint  is  advisable  after 
lerve-suture  in  onler  that  the  sewn  nerve  should  not  be  torn  apart  on 
notion.  If  there  l>e  separation  of  the  ends  of  the  nerves,  they  can  be 
ipppoximated  by  stretching,  with  fixation  of  the  limb  in  such  position 
\s  best  to  relax  them.  Suture  can  be  also  attempted  weeks  or  months 
iftcr  the  injur}'  (secondary  suture) ;  the  proximate  end  is  ordinarily 
easily  found  from  its  bulbous  termination,  but  the  distal  end  is  not 
*o  easily  discovered.  Recovery  with  restoration  of  function  takes  place 
n  two-thirds  of  the  cases  opc»nited  upon.  In  84  cases  of  primary 
%nture  reported  by  Howell  and  Huber,  42  per  cent,  were  successful.  In 
5<H.K>ndary  suture  the  same  writers  report,  in  80  cases,  38  per  cent,  of 
Hiccesses,  12  per  cent,  of  failures,  50  per  cent,  with  improvement. 

Nerve-grraftingr. — Experiments  have  been  tried  in  gnifting  nerves 
ivhere  the  gap  between  the  ends  from  a  loss  of  the  nerve-substance  is  so 
extensive  that  the  ends  cannot  be  approximated  even  by  stretching. 
Ke]>orted  cases  of  success  by  this  method  have  been  reported  when  the 
M^^iatic  nerve  of  a  dog  lias  been  used. 

Nerve-stretchiner  or  Eloneration. — A  nerve  can  be  stretched  one- 
icentieth  of  its  length.  The  amount  of  resistance  to  stretching  is  greater 
iian  would  be  imagined. 

The  sciatic  does  not  break  under  a  strain  of  less  than  80  pounds ;  6  pounds' 
>ull  is  necessary  to  break  the  supraorbital  nerve,  according  to  Marshall.  The 
itnount  of  force  required  is  greater  in  living  than  in  dead  subjects.  The  facial 
lerve  will  bear  a  strain  of  from  5  to  7  pounds,  so  that  the  head  can  almost  be  lifted 
rom  the  table  without  a  rupture  of  the  nerve-trunk. 

The  theory  as  to  the  benefit  of  nerve-stretching  is  that  changes  in 
lutrition  follow,  while  adhesions  to  the  neigliboring  parts  or  to  the 
Jieath  are  destroyed.  Nerve-stretching  is  done  by  exposing  the  nerve  and 
oosening  it  from  the  surrounding  tissues :  it  is  then  stretched  by  hook- 
ug  it  under  the  thumb,  or  in  some  nerves,  as  the  seventh,  by  a  button- 
look.  Nerve-stretching  by  what  has  been  called  the  bloodless  method 
las  been  employed  on  the  sciatic  nerve.  This  consists  in  flexing  the 
high  forcibly  upon  the  trunk,  the  leg  being  kept  straight  at  the  knee 
rhile  the  patient  is  under  an  anesthetic.  The  method  lacks  surgical  pre- 
;ision,  although  some  cases  have  been  reported  where  benefit  has  fol- 
owed.  Nerve-stretching  has  been  used  in  certain  crises  of  spasm  of  the 
aeial  muscles  and  in  wry  neck,  but  the  benefit  of  this  procedure  is  usu- 
Jly  only  temporary. 

Neuroplaatic  Surgrery. — Tliis  has  been  advoc^ited  as  a  substitute  for 
lerve-grafting.  A  portion  of  the  severed  nerve  at  each  of  the  cut  ends 
8  split  ami  freed  nearly  to  the  termination ;  these  strips  of  nerve  are 
bided  over  and  their  uimttached  ends  stitched  together.  This  method 
8  as  yet  in  an  experimental  stage. 
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Opbbativb  Details. 

The  operative  details  for  the  finding  and  resection  of  the  different 
nerves  require  especial  attention  in  each  indi\ndual  case.  The  few  fol- 
lowing facts  are  to  he  borne  in  mind  by  the  surgeon  in  considering  ojie- 
rations  ujwn  the  nerves  and  ner\'e-structures  most  commonly  attaokcnl : 

The  Supraorbital  Nerve. — A  curved  incision,  an  inch  in  length,  is  made 
across  the  orbital  notch,  which  can  usually  be  felt.  The  incision  can  oe  made  in 
the  eyebrow  and  the  scar  will  be  hidden  by  the  hair. 

llie  Division  of  the  Fifth  Nerve  at  the  Superior  Maxilla.— Tho  in/m- 
orbUal  nerve  comes  to  the  surface  at  the  infraorbital  foramen.  This  is  found  at  the 
intersection  of  a  line  drawn  from  the  superior  orbital  notch  downwanl  between 
the  two  lower  bicuspid  teeth.  A  curved  incision  one  and  a  half  inches  lone  is 
made  just  below  the  lower  border  of  the  eye:  where  this  incision  meets  the  line 
already  mentioned  the  nerve  will  be  found.  It  lies  under  the  levator  labii  supe- 
rioris.  The  nerve  can  be  lifted  from  its  bed  by  a  hook  and  dissected  as  far  back 
as  the  orbit.    A  pull  upon  the  nerve  will  remove  nearly  the  whole  of  it. 

The  Removal  of  Meckel's  Ghangrlion. — This  ganglion  can  be  reached  by 
Chavassc's  modification  of  Carnochan's  method.  This  consists  of  an  incision  below 
the  eye,  T-shaped,  the  cross  portion  reaching  from  one  corner  of  the  eye  to  th<» 
other,  and  the  upright  nearly  to  the  mouth.  The  infraorbital  nerve  is  found  and 
tied  with  a  piece  oi  silk.  The  antrum  is  opened  by  means  of  a  trephine  or  chisol: 
a  trephine  is  a[)plied  to  the  posterior  wall  of  the  antrum ;  the  nerve  i» 
then  drawn  down  afler  being  divided  from  the  cheek,  and  will  serve  as  a  guide  i*> 
the  ganglion,  being  pulled  into  the  spheno-maxillary  fossa  of  the  foramen  rotun- 
dum.  Horsley  does  not  trephine  the  antrum,  but  lifts  the  floor  of  the  orbit, 
including  the  periosteum,  and  opens  the  canal  by  means  of  a  sharp-pointed 
bone- forceps,  and  follows  the  nerve  to  the  foramen  rotundum.  Luecke  resects 
the  zygoma,  turns  the  temporal  muscles  up,  and  makes  an  opening  for  the 
ganglion. 

Inferior  Dental. — ^This  nerve  can  be  reached  in  several  ways.  An  incision 
two  inches  long  is  made  along  the  lower  border  of  the  jaw;  the  flap  is  pushed 
upward,  the  masseter  muscle  being  separated  from  the  jaw,  and  a  trephine  i* 
applied  one  and  a  quarter  inches  above  the  angle  of  the  jaw.    The  nerve  is  then 

exposed. 

Removal  of  the  Ghasserian  Qanfirlion. — The  removal  of  this  ganglion  has 
been  done  in  cases  where  the  ordinary  neurectomy  has  not  given  relief.  This 
ganglion  is  removed  in  the  following  manner:  The  eyelids  are  sewn  together  for 
three  days  in  order  to  protect  the  eyeball ;  a  curved  incision  is  made  half  an  inch 
below  the  external  angular  process'of  the  orbit,  along  the  zygoma,  to  its  posterior 
end,  then  downward  to  the  angle  of  the  jaw,  and  finally  along  the  lower  lK»rder  of 
the  jaw  as  far  as  the  facial  artery.  This  flap  is  brought  forward ;  the  zygoma  » 
first  divided  and  turned  downward  with  the  attachments  of  the  masseter  muscles; 
the  coronoid  process  is  divided  and  brought  upward  with  the  attachment  of  the 
temporal  muscle.  The  internal  maxillary  artery  may  be  ligated  and  the  external 
pterygoid  separated  from  the  sphenoid  aiid  the  external  pterygoid  plate.  A  half- 
inch  trephine  is  applied  in  front  and  slightly  to  the  outside  of  the  foramen  ovale, 
with  the  edge  of  the  trephine  just  touching  the  foramen  ovale.  There  is  usually 
considerable  hemorrhage.  A  strong  light  is  advisable.  In  the  first  instance  the 
eye  was  destroyed,  and  had  to  be  removed.  In  later  cases,  however,  this  has  not 
been  the  result.  Mr.  Horsley,  instead  of  attempting  to  remove  the  entire  ganglion, 
which  lie  says  cannot  be  done  without  opening  the  cavernous  sinus,  trephines  and 
removes  the*s(|uamous  portion  of  the  temporal  bone,  opens  the  dura,  ligates  the 
middle  meningeal,  lifts  up  the  brain,  and  exp<Hes  the  roota  of  the  nerve  as  they 
pass  to  the  (tasserian  ganglion.  These  lie  in  a  canal  a  (quarter  of  an  inch  in  diam- 
eter beneath  the  tentorium,  which  should  be  oj»ened.  Ihe  nerve-roota  are  cut  and 
drawn  away  from  the  |H)ns.  This  operation  has  never  been  done  but  once,  and 
then  with  a  fatal  result.  Mixter  has  resected  the  second  and  third  divisions  at 
both  the  f(>ramen  rotundum  and  ovale,  and  has  done  the  operation  successfully 
several  times.  He  makes  an  incision  similar  to  that  for  removal  of  the  Gasserian 
ganglion.  The  temporal  and  pterygoid  mus<'les  are  separated  and  turned  down, 
using  an  incision  which  has  been  desi'ribt.'d  by  ??al7.er. 
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Park  has  advised  a  preliminary  ligation  of  the  common  carotid  as  a  great  help, 
no  maiter  which  methoU  of  attack  be  selected. 

Un^raal  Nerve. — This  has  been  operated  on  to  diminiHh  pain  in  cancer  of 
the  tongue.  The  nerve  lies  on  the  floor  of  the  mouth  heneath  the  macous  mem- 
brane,  and  can  be  felt  if  the  tongue  be  forcibly  stretched.  The  mucous  membrane 
is  incised  and  &  hook  is  paused  under  the  nerve.  The  nerve  can  also  be  found  as 
it  lies  in  the  tongue  close  to  the  first  molar  of  the  lower  jaw. 


Fio.61. 


Fngment  removed  Tram  the  Bftli  nerve. 

The  Seventh  Nerve.— This  nerve  is  reached  by  a  vortical  incision  two  and 
a  half  incfacB  long  made  behind  the  ear :  the  parotid  i^  found  at  ita  posterior  limit 
and  is  turned  forward;  the  sterno-cleido  iniiertion  is  then  found,  and  in  the  space 
between  these  two  landmarks  the  prevertical  muscles  will  be  found.  The  inferior 
branch  lies  in  front  of  the  fasci»  covering  the^^e  muscles,  and  crosses  both  the 
mastoid  and  the  vertical  ramus  of  the  jaw.  This  nerre  can  uIko  be  found  by  an 
incision  in  front  of  the  ear ;  one  of  tlie  main  branches  is  found  in  the  parotid 
gland,  and  is  followed  back  until  the  main  tnink  is  reached. 

Spliial  Aooeeecnr  Nerve. — This  nerve  is  divided  and  exciiied  for  spasmodic 
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wry  neck.  It  may  be  reached  anterior  to  the  stemo-cleido-mastoid,  an  inciBion 
being  made  along  the  anterior  body  of  the  muscle,  passing  two  inches  downward 
from  the  lobe  of  the  ear.  The  muscle  is  turned  to  the  outside,  and  the  nerve  can 
be  found  a  little  above  the  level  of  the  hyoid  bone.  If  it  be  desired  to  reach  the 
nerve,  as  it  is  possible,  from  the  sterno-cleido-mastoid,  the  incision  is  made  along 
the  outer  border  of  the  muscle,  the  centre  of  the  incision  being  the  centre  of  Ihe 
muscle.    The  nerve  will  be  found  a  little  above  this  point. 

Division  of  the  Nerves  in  the  Deep  Posterior  Oervical  Plexus. — Keen 
divides  the  posterior  branches  of  the  first,  second,  and  third  cervical  nerves  in 
spasmodic  torticollis  which  has  been  unrelieved  by  the  incision  of  the  spinal 
accessory.  A  transverse  incision  is  made  half  an  inch  below  the  level  of  the  lobule 
of  the  ear.  The  trapezius  muscle  is  divided  in  the  same  line.  The  muscle  is  then 
dissected  up  and  the  great  occipital  nerve  is  found.  The  complexus  is  then  divided, 
and  the  great  occipital  nerve  is  followed  until  its  origin  from  the  posterior  division 
is  reached.  The  suboccipital  or  first  cervical  nerve  is  excised.  It  lies  in  the  tri- 
angle close  to  the  occiput  formed  by  the  two  oblique  muscles  and  the  posterior 
straight  muscle.  The  exterior  branch  of  the  posterior  division  of  the  cervical 
nerve  is  found  lower  down,  and  should  be  divided  close  to  the  bifurcation  of  the 
main  nerve. 

The  ankrior  branches  of  th^  cervical  plexus  may  be  reached  by  means  of  an 
incision  along  the  posterior  border  of  the  sterno-cleido-mastoid  muscle. 

The  Brachial  Plexus. — An  incision  is  made  above  the  clavicle  similar  to 
that  which  is  used  for  the  ligation  of  the  subclavian  artery.  The  deep  fascia  is 
opened  and  the  nerves  will  be  found. 

Median  Nerve. — The  same  incision  is  used  as  for  the  ligature  of  the  brachial 
artery.  The  nerve  lies  in  front  of  the  artery  and  passes  from  within  outward.  The 
median  nerve  can  be  reached  in  the  forearm  or  the  wrist.  An  incision  two  inches 
long  is  made  on  the  inner  side  of  the  tendon  of  the  palmaris  longus.  The  nerve 
lies  underneath  the  deep  fascije.  The  branches  of  the  median  nerve  to  the  thumb 
and  fingers  can  be  reached  bv  an  incision  along  the  lower  inferior  border  of  the 
thenar  eminence  underneath  tlie  palmar  fascia. 

Ulnar  Nerve. — An  incision  is  made  similar  to  that  for  the  finding  of  the 
median  nerve.  The  nerve  lies  farther  back.  It  can  be  exposed  behind  the  elbow, 
using  an  incision  between  the  internal  condvle  and  the  olecranon.  At  the  wrist  an 
incision  on  the  radial  side  of  the  tendon  of  the  e^irpi  ulnaris  exposes  the  nerve, 
which  lies  under  the  deep  fasciie. 

The  Musculo-spiral  Nerve. — An  incision  is  made  between  the  biceps  and 
the  triceps  muscles.  The  deep  fascia  is  opened,  and  the  nerve  is  found  in  a  groove 
in  the  interspace  between  the  two  heads  of  the  triceps. 

The  Radial  Nerve. — A  longitudinal  incision  is  made  on  the  outer  border  of 
the  forearm  three  inches  above  the  wrist-joint. 

The  Great  Sciatic  Nerve. — An  incision  is  made,  four  inches  long,  in  the 
middle  line  of  the  thigh,  beginning  below  the  gluteo- femoral  crease.  Tne  deep 
fascia  is  cut,  the  biceps  is  found,  and  the  sciatic  nerve  will  be  seen  at  the  outer 
border  of  the  muscle. 

Tibial  Nerves. — The  anterior  and  posterior  tibial  nerves  are  found  through 
the  same  incisions  that  are  recjuired  for  ligation  of  the  arteries. 

Intraspinal  Division  of  the  Posterior  Nerve-roots. — This  ope- 
ration has  been  done  by  Abbe  in  a  ease  of  inveterate  neuralgia.  Half 
of  the  arch  of  the  fourth  and  the  whole  of  the  fifth,  sixth,  and  seventh 
cervical  arches  were  removed  by  Abbe  in  his  first  ense.  The  dura  was 
exjx)sed,  and  the  sixth  and  seventh  cervical  nerves  were  divided  between 
the  dura  and  the  bone.  Teniponiry  relief  followed.  The  operation  has 
also  been  done  by  Horsley  and  others.  It  is  more  serious  than  opera- 
tions on  the  peripheral  nerves,  and  the  results  do  not  seem  to  be  any 
more  favorable. 

Tumors  op  the  Nerves. 

Nerve-tissue  may  be  involved  in  malijrnant  growths  developed  in  the 
surrounding  tissues,  but  primary  malignant  tumoi^s  of  the  nerves  are  rare : 
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they  are  sarcomata  or  gliomata.  (  Vide  Vol.  I.  Chapter  XXVI.)  The 
term  neuromata,  a  general  one  applied  to  enlai^ments  observed  in 
nerves,  is  unfortunate.  The  most  common  form  of  the  neuroma  is  seen, 
after  amputation,  in  the  bulbous  enlargements  of  nerve-ends  which  are 
involved  in  the  surrounding  tissue,  though  this  can  be  more  or  less 
readily  differentiated.  A  tumor  may  occasionally  appear  in  the  course 
of  a  nerve  without  apparent  external  irritation.  This  is  due  to  an 
increase  of  the  connective  tissue  which  arises  from  the  endoneurium, 
though  sometimes  from  the  perineurium,  the  axis-cylinder  being  there 
surrounded  or  its  fibres  pressed  upon  by  the  grow^th.  These,  are  in  fact, 
fibromata  of  the  nerves.  They  are  usually  multiple  and  limited  to  cer- 
tain nerve-tracts.  Sometimes  these  tumors  are  sessile,  and  sometimes 
they  have  a  pedicle.  They  may  be  found  in  the  nerves  of  the  skin,  and 
are  sometimes  called  fibromata  of  the  skin.  In  very  rare  instances  they 
may  attain  considerable  size,  even  being  reported  as  large  as  the  fist. 
Plexiform  neuromaia  consist  of  a  thickened  mass  of  nerve-fibres  resem- 
bling somewhat  a  plexus  of  veins.  The  nerve-fibres  are  elongated  and 
tortuous  and  increased  in  numbers.  These  form  true  neuromata,  and  may 
be  found  in  the  head  or  in  any  part  of  the  body. 

Dislocation  op  the  Nerves. 

Dislocation  of  nerves  has  been  reported  in  a  few  instances.  This 
is  easily  recognized  by  a  movable  cord  which  is  felt  under  the  skin,  and 
by  a  sensation  which  the  patient  notices  when  this  is  pressed  upon. 
Where  no  other  means  affords  relief  it  is  possible  to  cut  down  upon  the 
the  nerve  and  excise  a  portion,  if  it  be  not  possible  by  section  and  suture 
to  restore  it  to  its  place.  Dislocation  is  most  common  in  connection  with 
the  ulnar  nerve  at  its  passage  back  of  tlie  inner  condyle. 


CHAPTER    III. 

SURGICAL  DISEASES  AND  INJURIES  OF  THE  HEART  AND 
PERICARDIUM,  WITH  SURGERY  OF  THE  LARGE  BLOOD- 
VESSELS; LIGATIONS. 

By  Duncan  Eve,  M.  D. 


Malformations  of  the  heart  are,  fortunately,  of  rare  occurrence, 
for  the  most  mrt  represent  survivals  of  foetal  conditions,  and  pertain 
more  to  the  domain  of  teratology  than  surgery,  except  as  curiosities. 

Abfience  of  Uie  pericardium,  still  more  rare,  is  mostly  associated  with 
misplacement  of  the  heart,  and  must  not  be  confused  with  adhesion  of 
the  pericardium  and  consequent  obliteration  of  the  sac,  which  is  so  fre- 
quent in  after-life.  The  acardiac  foetus  can  profit  nothing  at  the  hands 
of  the  most  skilful  surgeon ;  the  defective  arrangement  of  the  valves 
and  openings  of  the  heart,  limited  entirely  to  a  perpetuation  of  the  con- 
ditions of  foetal  life,  is  solely  within  the  domain  of  pediatrics ;  and 
thoracic  fissures  (fissura  stetmi)  resolve  themselves  into  those  in  which, 
besides  the  sternum,  the  skin  is  also  separated,  in  which  case  the  heart 
is  exposed  {cardiac  prolapse),  and  those  in  which  the  integument  is  not 
cleft,  and  when  the  heart  is  covered  by  it  (cardiac  hernia)  are  left  to  the 
ingenuity  and  originality  of  plastic  surgery,  which  alone  can  determine 
tlie  best  mode  of  pnx'edure. 

Muaplaeement  of  the  heart  {situs  mutaJbus)  is  also  of  rare  occurrence  con- 
genitally,  and  the  more  important  cases  are  merely  a  part  of  a  general 
malformation  of  the  Ixnly.  The  heart  may  be  transposed,  occupying  a 
position  on  the  riglit  side  of  the  chest ;  with  this  there  is  usually  a  trans- 
position of  other  viscera,  though  it  sometimes  occurs  alone.  Or  it  may 
occupy  the  viiddle  line,  retaining  permanently  its  position  in  early  foetal 
life.  Misplaeenients  from  pathological  conditions  of  other  viscera  and 
structures  are  more  frequent.  Thus  the  heart  may  be  pushed  down  lower 
than  normal  by  aneurisms  of  the  aortic  arch  or  the  large  vessels  at  the 
root  of  the  neek  or  morbid  growths  occupying  the  upper  mediastinum ; 
it  may  be  pushed  too  far  to  the  left  or  rignt  by  pleuritic  effusions  or  col- 
lapse of  one  or  othc^r  lung ;  or  it  may  be  pushed  too  high  up  by  abdom- 
inal growths  or  adjacent  visceral  hypertrophy,  fluid  accumulations,  or 
gaseous  development,  the  latter  producing  the  greatest  degree  of  dis- 
placement. These  are  all  to  be  watched  for  by  the  surgeon  in  operations 
on  the  heart  or  adjacent  structures,  and  with  an  ordinary  knowledge  of 
j)ercussion  and  auscultation  are  readily  detected,  needing  only  bare  men- 
tion here  by  way  of  precaution.  The  history  of  the  case  and  a  careful 
examination  of  the  heart  itself  and  adjacent  "structures  generally  suffice 
for  a  solution  of  the  existing  condition  and  its  cause. 
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'Wounds  and  ii\jurieB  of  the  heart  and  pericardiiim  have  been, 
and  are  likely  to  be,  of  only  too  frequent  occurrence.  The  well-known 
site  of  the  heart  has  made  it  only  too  accessible  to  the  death-dealing 
instrument  of  the  .suicide  or  assassin  ;  its  feebly  protective  surroundings, 
e.sjXH^ially  in  fmnt,  leave  it  only  too  approachable  to  sword-thrust,  bayonet, 
or  bullet  on  the  battle-field,  or  missiles  and  fragments  projected  by  inten- 
tional or  unavoidable  and  ac<?idental  force.  Most  generally,  the  excep- 
tions l)eing  few  and  far  between,  lesions  of  any  magnitude — and  some 
quite  slight  ones,  indeed — have  and  will  prove  fatal.  Yet  the  history 
of  the  past  has  sliown  quite  a  number  of  slight  and  some  severe  wounda 
that  have  not  Ix^n  immediately  lethal,  and  yet  a  few  where  life  was  pro- 
longeil  indefinitely  or  determined  by  some  altogether  different  cause. 
The  number  of  favorable  results  in  such  lesions  have  been  largely  added 
to  in  the  last  thirty  years,  and  it  is  to  be  hoped  will  yet  be  still  more 
largely  increased. 

In  **  A  Collection  of  Remarkable  Cases  in  Surgery,"'  made  by  my  father,  the 
late  Prof.  Paul  F.  Eve,  M.  D.,  nearly  forty  years  ago,  he  collated  from  various 
authentic  sources  twenty  cases  of  wounds  of  the  heart,  produced  by  various  instru- 
ments and  missiles  ranging  all  the  wa^  from  the  musket-ball  to  a  large  sewing- 
needle,  which  may  be  briefly  summarized  as  follows : 

1.  Mr.  Lees  (Dublin  Journ.  Med,  Sciences,  1837).  A  pistol  loaded  only  with 
powder,  placed  directly  against  the  chest  at  apex  of  the  lieart;  great  depression, 
anxiety,  sense  of  weight  about  the  heart,  tendency  to  fainting  and  severe  palpita- 
tion, with  recovery  in  a  few  days. 

2.  £.  B.  Maxson  (in  Buffalo  Med,  Journ,,  1831).  Rupture  of  right  auricle 
from  lifting  heavy  weight ;  walked  about  the  house  the  two  foUowinjr  days ; 
slieht  symptoms  of  dizziness  at  close  of  second  day;  on  retiring  to  rest  oecame 
thimty,  called  for  drink,  and  immediately  died.  Autopsy  showed  the  rupture 
large  enough  to  admit  a  crow-quill,  and  pericardium  distended  with  coagulated 
blood. 

3.  J.  H.  McNicoll  (in  Lancet,  1852).  Rupture  of  heart  on  getting  up  too  soon 
after  delivery ;  death  in  a  short  time — about  naif  an  hour. 

4.  Case  of  Due  de  Berri.  Opening  of  ventricle  by  dagger ;  Dupuytren  in  attendr 
ance,  who  kept  the  wound  open ;  patient  lived  several  hours. 

6,  Charles  E.  Lavender,  M.  D.,  report  to  Med.  Ass'n  of  Alabama.  Right  ven- 
tricle penetrated  by  blade  of  knife ;  complete  recovery — a  most  remarkable  case,  in 
which  the  rest  treatment  was  faithfully  carried  out  (1850)% 

6.  Mr.  Lees  (Dublin  Journ,  Med,  Sciences).  End  of  sword  passing  through  right 
auricle ;  death  on  second  day. 

7.  Ibid,    Wound  of  heart  by  fractured  rib;  death  after  some  hours. 

8.  JbicL    Heart  transfixed  by  iron  stilet ;  patient  lived  twenty  hours. 

9.  J.  L.  O'Connor,  M.D.  (London  Med.  Oazeite,  1821).  The  heart  transfixed 
by  a  darning-needle  in  an  attenipt  at  suicide ;  recovery.- 

10.  Dr.  Renauldin  and  M.  Boujet  (in  Patternon^s  Med.  Register).  Death  from 
pericarditis  due  to  a  needle  introduced  (suicidal)  into  the  heart  five  days  previ- 
ously. 

IL  M.  Trelat  (BM,  gSn,  Tkh:,  1846).  A  large  needle  removed  from  the  heart 
after  three  days'  sojourn  in  it  without  ill  consequences ;  needle  two  inches  long, 
and  oxidized  when  removed. 

12.  J.  McNeill,  M.  D.  (Med,  Exam.,  1849).  Needle  found  in  the  heart  upon 
dissection ;  had  evidentlv  been  there  more  than  a  year. 

IS.  Thomas  Dorris,  ft.  D.  (Am,  Journ.  Med.  Sciences,  1834).  Lacerated  wound 
of  the  heart  by  a  fragment  of  wood ;  healing  of  wound ;  death  on  thirty-seventh 
day. 

'  14.  Lctnceif  1846.  A  veiy  important  case  reported  by  Mr.  Holmes,  in  which  the 
anterior  wall  of  right  ventricle  was  opened  by  a  linear  wound  (gunshot)  without 
perforation  of  pericardium ;  death  soon  afker. 

1  Eve's  Surgical  Ques,  8vo,  p.  858,  1857,  J.  Q.  Lippincott  &  Co. 
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15.  L.  Randall,  M.  I).  {A?n.  Journ,  Med.  Sciences,  1829).  Death  sixty-»even 
days  after  gunshot  wound  from  fowling-piece,  three  small  shot  found  in  right  ven- 
tricle and  two  in  right  auricle. 

16.  Dr.  A.  Christison  (in  Edin.  Monthly  Journ.  and  Rankings  Ahrttract^  1853). 
A  gunshot  wound  one  inch  outside  of  left  coracoid  process,  passing  downward  into 
the  thorax,  received  April  14th  ;  death  at  the  end  of  June  following,  and  musket- 
ball  found  in  left  ventricle  at  apex,  partly  covered  by  a  layer  of  white  lymph. 

17.  Schmidt^ s  Jarburh.  and  Br.  and  Foreign  Med.-Chir.  Rev.,  1852.  A  ball  found 
in  right  ventricle,  having  dropped  down  into  it  through  pulmonary  artery ;  death 
twenty  minutes  after  reception  of  wound. 

18.  Dr.  Latour.  A  soldier  shot  in  the  chest ;  great  hemorrhage,  which  grad- 
ually subsided ;  wound  cicatrized  at  end  of  three  months,  after  wnich  no  incon- 
venience other  than  palpitations  for  three  years;  death  six  years  after  reception 
of  wound,  not  due  to  palpitations ;  the  ball  was  found  in  the  right  yentricle  near 
its  point,  lying  on  the  septum  medium. 

19.  Dr.  Finnell,  N.  J.  (Med.  Reporter,  June,  1855).  The  prize-fighter  Poole  in 
a  pugilistic  encounter  with  Baker  was  shot  with  a  revolver,  and  so  far  recovered 
that  ne  wanted  to  renew  his  encounter  on  the  fourth  day  afterward.  Death  twelve 
days  later ;  ball  found  lodged  in  the  septum  between  the  ventricles,  about  one  and 
a  iialf  inches  from  the  apex  of  heart,  and  one-fourth  of  an  inch  from  its  surface. 

20.  Dr.  M.  Marini  (Med.  Exa?niner,  1844).  The  left  ventricle  opened  by  a 
dagger;   death  nine  weeks  afterward. 

In  addition  eight  other  cases  are  cited  in  which  the  cavities  of  the  heart  were 
penetrated  by  bullet,  1 ;  stab  with  sharp  instrument,  8;  heart  transfixed  entirely,  1: 
needle,  1 ;  piece  of  ramrod,  1 ;  bayonet,  1 — the  individuals  dying  at  different  inter- 
vals varying  from  nine  hours  to  six tv -six  days. 

Since  this  "  Collection  "  was  made  auite  a  number  of  cases  have  been  reported 
by  various  observers  in  which  life  has  oeen  prolonged  from  a  few  hours  to  days, 
weeks,  months,  and  even  years.  Fischer  collected  452  cases  of  heart-wounds  in 
which  death  occurred  in  two  or  three  minutes  after  the  injury  in  about  one-fifth  of 
the  cases,  and  72  recovered ;  the  diagnosis  in  88  verified  by  subsequent  post-mor- 
tem, death  being  from  other  causes. 

Wounds  and  injuries  of  the  heart  pnxluce  death  by — 1,  hcnior- 
rhage  ;  2,  ahock  ;  3,  arreat  of  the  heart's  action  by  the  aeeumiibition  of 
blood  in  tlie  pericardium  or  around  the  heart  in  the  tlioracic  t^vity ;  4, 
by  inflammation,  suppuration y  or  nequehr  due  to  the  subsequent  progress 
of  the  wound,  lesions  set  up  thereby,  or  induce<l  by  the  eharaeter  of  the 
iujurj'^and  the  instrument  prcxhieing  it.  The  danger  is  greater  and  more 
imminent  by  reason  of  the  ehar.icter  of  instrument  producing  the  wound, 
and  stands  in  the  following  ortler :  (^0  contused  and  lacerated  wounds, 
such  as  gunshot  wounds,  tliose  j)nKluced  by  blunt  and  irregular  instru- 
ments, etc.,  and  punctured  wounds  if  the  instrument  is  of  large  size; 
(h)  incised  wounds ;  (o)  j)unctunHl  wounds  made  by  small  instrumented. 
In  most  instiinces  the  hemorrhage  in  contused  and  lacerated  wounds  will 
be  so  si»\'ere  as  to  cause  death  almost  immetliately ;  and  sliock,  exces- 
sive inflammatory,  suppurative,  and  other  secjuelae  are  more  certain  to 
supervene.  Im'ised  wounds  are  not  always  attended  by  immeiliat^  alarm- 
ing or  st^rious  hemorrhagt*,  and  slux'k  may  be  at  first  slight.  A  thin, 
narrow  blade  transfixing  the  muscular  walls  makes  a  valve-like  ojx^ning 
by  means  of  the  interlacing  muscular  fibn»s ;  severing  some,  it  iMisses 
between  others  ;  while  slux'k  is  also  apt  to  be  slight.  A  greater  cmnger 
is  from  the  (trcuniulation  of  the  h/oofi  around  the  Iwuriy  imix^ding  or 
arrcstinjx  its  acticm.  Punctured  wounds  are  likclv  to  be  attended  with 
shock,  hemorrhage,  and  subsequcMit  developments  in  proportion  to  the 
size  of  the  agents  by  which  they  are  ]>nHlucc<l. 

The  evidence  of  wounds  of  th(»  heart  mav  Ix'  summarized  as  foIloM's: 
character,  site,  course,  and  nature  of  instrument  producing  the  wound, 
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together  with  certain  phenomena  referred  to  the  heart  itself,  as  a  systolic 
bellows-sound,  a  peculiar  tremor  about  the  heart,  with  small,  intermit- 
tent pulse,  an  unaulatine  crepitation  and  bruit,  and  such  phenomena  as 
can  be  obtained  by  careful  auscultation  and  percussion.  JDulness  upon 
percussion  over  an  increased  and  increasing  area,  syncope,  precordial 
anxiety  and  dyspnoea,  diminished  impulse  of  the  heart,  and  pain  may 
be  suggestive  when  present. 

Treatment. — The  patient  should  at  once  be  placed  in  the  recumbent 
position  and  kept  there,  with  head  low  and  every  possible  movement 
prevented.  If  he  has  to  be  moved,  it  must  be  done  with  the  greatest 
care  and  caution  to  prevent  any  undue  movement  of  the  body,  and 
should  be  preceded  by  a  full  dose  of  morphia  hypodermically.  Nar- 
cosis as  deep  as  may  be  considered  safe  should  be  maintained  for  some 
days — at  least  until  all  danger  from  shock  and  hemorrhage  is  considered 
past.  Thirst  should  be  prevented  so  far  as  possible,  and  nutrition 
maintained  rather  by  copious  enemata  of  fluids  and  semi-fluids  than  by 
the  mouth,  the  act  of  ueglutition,  even  of  fluids,  having  the  effect  of 
increasing  the  heart's  action,  which  is  to  be  avoided  as  adding  to  the 
daneer  from  hemorrhage.  Digitalis  should  not  be  given,  nor  stimulants; 
far  better  will  be  found  veratrum  and  other  cardiac  sedatives :  to  dimin- 
ish as  much  as  possible  the  heart's  action  is  of  the  greatest  importance. 

So  long  as  the  heart's  action  seems  to  be  maintained  to  a  reasonable 
d^ree,  only  the  simplest  antiseptic  dressings  to  the  external  wound 
are  called  for.  A  flannel  bandage  applied  as  tightly  as  consistent  with 
comfortable  respiratory  movement  should  be  early  applied  and  main- 
tained in  position.  Over  this  an  ice-bag  or  cold  applications,  rapidly 
evaporating  lotions  if  the  ice-bag  seems  to  disturb  the  patient  by  its 
weight,  or  cold  cloths  frequently  reapplied.  The  strictest  quiet  of  sur- 
roundings and  of  the  patient's  mental  condition  is  imperative. 

If  life  be  maintained  for  twelve  to  twenty  hours  or  more,  and  a  care- 
ful examination,  which  should  be  made  at  frequent  intervals  without 
disturbing  the  patient,  shows  that  the  heart's  action  is  becoming  impeded 
by  tlie  pressure  of  extravasated  blood  around  it,  manifested  by  more 
feeble  pulse  and  heart-sounds,  cyanosis,  dyspnoea,  etc.,  then  comes  the 
prcipriety  of  opening  the  chest  and  j)ericardium,  removing  clots  and 
dIcknI  by  washing  out  with  warm  water  thoroughly  sterilized  or  other 
means.  This  may  be  done  by  simple  incision  between  the  fourth  and 
fifth  ribs  on  the  left  side,  if  other  location  is  not  indicated  by  the  cha- 
ract4»r  of  the  wound,  or  by  excising  the  cartilages  of  one  or  more  ribs. 
An  incision  a  few  lines  within  the  border  of  the  sternum  mrallel  with 
the  lower  border  of  the  fifth  rib  or  lower,  extending  outwardly  about  one 
and  a  half  or  two  inches  or  more,  is  made ;  then  a  similar  one  parallel 
with  the  upj)er  border  of  the  fourth  or  third  rib,  or  higher  if  deemed 
necessary,  connecting  the  two  by  a  transverse  incision  about  the  centre 
and  turning  the  flaps  well  back.  The  costal  cartilages,  having  Ix^en 
?*e|iarated  from  the  sternum,  may  be  elevated,  and  the  ribs  or  their  c^ir- 
tilages  severed  at  a  point  distant  enough  from  the  sternum  to  give 
sufficient  room.  The  mternal  mammary  artery  may  have  to  be  secured, 
as  well  as  the  intercostals.  Pushing  the  pleura  to  one  side  (if  this  has 
not  l)een  done  by  the  distended  pericjinlium),  the  pericardium  can  be 
opened  to   such  an  extent  transversely  or  longitudinally  as  may  be 
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deemed  advisable.  Gussenbauer  performed  this  operation  satisfactorily 
for  purulent  pericarditis  after  the  above  method.  The  site  chosen  is  the 
one  of  election. 

The  following  is  a  brief  synopsis  of  a  case  reported  by  H.  C.  Dalton, 
M.  D.,  of  St.  Louis  in  1894  :  "  A  man  in  a  fiffht  was  stabbed  over  the 
left  breast ;  the  wound  was  an  inch  in  length  and  an  inch  and  a  half  above 
the  left  nipple.  There  was  little  hemorrhage  from  the  wound,  and 
normal  cardiac  dulness  was  found  on  percussion.  The  percussion  of  the 
chest  showed  absence  of  dulness.  The  wound  was  closed  and  antiseptic 
dressings  applied.  Ten  hours  after  admission  to  the  hospital  percussion 
revealed  dulness  over  the  entire  left  side,  and  much  pain  was  com- 

Slained  of.  The  patient  was  removed  to  the  operating  theatre  and  the 
ressings  taken  off,  when  it  was  found  that  blood  and  air  gushed  from 
the  wound  with  each  inspiration.  An  incision  was  accordingly  made, 
eight  inches  in  length,  over  and  parallel  to  the  fourth  rib,  and  six 
inches  of  the  rib  resected.  The  intercostal  artery  having  been  tied,  the 
pleural  cavity  was  found  full  of  clotted  and  fluid  blood,  which  witli 
each  inspiration  poured  from  the  wound  with  great  force.  The  patient 
was  turned  on  his  left  side,  and  with  a  long  pair  of  forceps,  armra  witli 
a  sponge,  the  pleural  cavity  was  cleansed  of  blood.  Subsequently  it 
was  discovered  that  a  transverse  wound  of  the  pericardium  existed  to 
the  extent  of  two  inches,  and  steps  were  taken  to  suture  the  lesion.  In 
carr}nng  out  this  procedure  great  diflSculty  was  experienced,  owing  to 
the  pulsation — at  the  rate  of  140  })er  minute — of  the  heart.  The  peri- 
cardium with  each  pulsation  of  the  heart  rose  and  fell,  and,  in  order  to 
carry  into  effect  that  which  was  being  attempted,  it  was  necessaiy  to 
follow  the  movements  of  the  organ.  Ultimately,  a  continuous  suture 
of  catgut  was  satisfactorily  inserted  in  the  wounded  pericardium ;  the 
pleuml  cavity  was  then  thoroughly  irrigated  with  sterilized  warm  water, 
the  external  wound  closed,  without  a  drainage-tube,  and  antiseptic 
dressing  applied.  It  may  be  noted  that  at  several  stages  of  the  opera- 
tion, which  lasted  an  hour,  the  patient  seemed  to  be  <lpng,  and  in  order 
to  avert  collapse  hypodermic  injections  of  whiskey  and  strychnia  were 
resorted  to.  Before  the  pericardial  wound  was  sutured,  examination  of 
the  heart  was  made  with  a  view  to  the  discovery  of  a  wound  in  the 
organ,  but  no  lesion  w^as  found.  The  patient  made  an  uninterrupted 
recovery." 

Thirteen  years  ago  Dr.  Block  of  Strasburg  pointed  out  that  death 
in  eases  of  heart-wounds  resulted,  as  a  rule,  from  hemorrhage,  not  shock, 
and  that  sufficient  time  was  often  given  for  suture,  which  his  experi- 
ments on  dogs  showed  was  possible.  De  Vecehio  made  a  similar  report 
at  the  last  International  Medical  Congress  at  Rome,  1895. 

Th(»se  arc*  the  general  outlines  suggested ;  it  may  be  necessary  to 
vary  tlioni  in  any  particular  ease :  First,  reganl  the  most  imminent 
danger  and  wanl  it  off — by  passive  nieasurt»s  if  possible,  and,  if  they 
seem  to  bo  inetfeetual,  resort  to  active  ones,  always  keeping  within  the 
lines  of  reason  and  a  correct  knowledge  of  the  situation. 

Should  it  become  neeessjir\',  as  I  believe  it  to  be  possible,  to  suture 
a  wound  in  the  heart-walls,  interrupt(Ml  sutures  closely  applied,  made 
of  thoroughly  ase])tic  animal  tissue,  sh«)uld  be  useil ;  so  also  in  closing 
the  wound   in   the   iK'ricardium.     AVhile  aseptic  silk  will  be  encysted. 
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■  brff  ire  want  absorption  of  the  suture,  which  will  not  be  necessary  to 
I  n'inaiu  very  long :  forty-^ight  hours  will  amply  suffice  for  adliesion  in 

■  fii  ruculsr  an  area.     Park  has  shown  the  success  of  this  measure  in 

I  PabACESTSBK  op  the  heart,  or  CARDICBNTEST8,  may  be  neeea- 
B  Biy  in  cases  of  engorgement  of  the  right  cavities  from  pulmonary 
W  ilisrate  where  death  from  dyspncea  is  imminent  from  the  overbixiid  con- 
I  didon  uf  the  heart.  While  it  should  never  be  resorted  to  so  long  as 
I  iitbrr  mt^ui^ures  hold  out  any  hope,  death  should  at  least  be  held  at  bay 
I  ai  long  ns  pos.'4ible  by  resort  to  this  operation,  and  a  successful  issue 
I  m.f  nsiilt.  It  is  a  we  11 -attested  fact  tnat  the  introduction  of  a  small, 
I  ascitic  aspirator  or  other  needle  into  and  through  llie  heart-walls  has 
I   prMuned  uo  material  injury  of  this  orgstn. 

I       Of  Uie  two  cavities  of  the  right  heart,  I  would  prefer  the  ventricle, 

I    hv  reason  of  its  thicker  walls.     Introducing  tlic  needle  into  the  sjace 

I    just  ibove  the  fourth  rib,  about  one  inch  to  the  right  of  the  sfeniuni, 

I    »nd  pushing  it  backward,  inward,  and  slightly  downward,  or  going  in 

I     jut  ibove  the  fifth  rib  and  pushing  it  directly  backward  and  inwanl, 

I    liieriglit  ventricle  may  be  reached^tbe  only  precautions  being  that  the 

F    i'^iiatir  \k  in  good  working  order  and  the  needle  thoroughly  aseptic, 

« •hoiild  be  the  site  of  puncture  as  well  as  the  operator's  hands.     From 

I'ifi'e  lo  six  or  more  ounces  of  blood  may  be  withdrawn  as  the  exigen- 

"i™  of  the  case  may  require.     Dr.  G.  C  Cottam  of  Roc^k  Ilapids,  Iowa, 

'"f  reported  a  case  in  which  he,  in  his  efforts  to  ^^ach  the  right  auricle 

itiiDugh  the  sixth  interspace,  tapped  the  left  ventricle :  the  result  was, 

ji'iU'pver,  satisfactory,  as  his  patient,  who  was  in  on  advanced  stage  of 

uxipcnt  phthisis  and  at  the  point  of  death,  lived  six  weeks  longer,  and 

"a*  fw  more  comfortable,  death  being  due  to  exhaustion. 

Dr.  Allan  D.  .Sloan  has  reported  a  case  in  which  he  plunged  a  trwiar  attaclied 
^  *a  upirator  directly  into  the  right  aide  of  the  heart,  through  which  aiitne 
ct^t  ounces  of  blood  flowed.  Thin  happened  in  the  case  of  a  wonian  suHer- 
^^from  pericarditis  with  elfuBion.  The  woman  was  appureotly  dead  from  heart 
BWure,  ila  actioo  having  ceased,  and  a  hurried  attempt  was  maae  to  evacuate  the 
^bd  with  the  above  reautt.  Ue  suppotied  when  the  blood  flowed  that  the  woman 
BMiM  die  from  the  heart  injuriea.  However,  the  cannula  wax  withdrawn  a  little, 
Bndnid  e?acuated,  and,  to  the  doctor's  surprise,  the  heart  began  to  bent  again, 
Jfcl*ftw  an  hour  or  two  the  patient  regained  coneciousness ;  two  months  later  she 
Bi  wnt  to  the  country,  and  four  months  later  wait  reported  as  being  perfectly 
■til.    Parle  has  even  tapped  an  abscess  in  the  heart-wall. 

P  KvmvTOUB  other  caaes  might  be  cited  from  the  literature  of  the  past,  but  these, 
Mc  nuBt  recent,  are  deemed  sufficient. 

I  Pahacestesis  op  tue  pericardium  is  now  a  well-known  pro- 
Mare,  though  not  so  frefjuently  resorted  to  as  it  should  be,  notwith- 
BB^ng  the  valuable  addition  to  its  literature  made  by  Prof.  John  B. 
■tberta,  M.  D.,  of  Philadelphia,  in  his  most  excellent  monograph, 
nnocntesis  should  unhesitatingly  be  resorted  to  whenever  life  is  In 
■Dger  from  distention  of  the  sac  by  an  effusion  of  any  extent,  no 
■ttter  what  the  amount  of  the  effusion  or  the  cause  of  the  disease 
By  be.  Roberts  says :  "  Whenever  the  effusion,  whether  it  be  serum, 
m/t,  or  bl(K)d,  accumulates  so  rapidly  or  in  such  quantity  that  it  thnuit- 
Br  lo  destroy  life  and  refuses  to  undergo  absorption  by  ordinary  treat- 
Knt,  it  b  the  duty  of  the  attendant  to  tap  the  distendeil  sac."  Given 
B«xc«eof  fluid  in  the  pericardium,  great  or  small,  and  a  manifesta- 
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tion  of  failure  of  the  vital  powers  not  due  to  other  well-defined  causcj*, 
indicated  by  feeble  cardiac  action,  ill-defined  and  weak  heart-sounds, 
thready  ana  flickering  pulse,  cyanosis,  dyspnoea,  orthopncea,  etc.,  tlien  we 
do  not  hesitate  to  use  the  aspirator  any  longer  than  to  take  timely  and 
necessary  precautions  that  have  already  been  suggested  in  tapping  the 
heart — viz.  a  good  working  instrument,  small  neeiile,  and  strict  asep^s. 
The  point  to  be  selected  is  preferably  in  the  fourth  or  fifth  left  inter- 
costal space,  about  two  to  two  and  a  quarter  inches  to  the  left  of  the 
median  line  of  the  sternum,  entering  rather  nearer  to  the  upper  edge  of 
the  lower  rib  bounding  the  space,  pressing  the  needle  bacKwara  aud 
slightly  inward  until  the  sense  of  resistance  is  no  longer  felt  by  reason 
of  the  needle  entering  the  sac  or  the  fluid  appears  in  the  outflow  tube. 
The  patient  should  be  as  nearly  recumbent  as  possible,  to  allow  the  heart 
to  fall  back  from  the  anterior  wall  of  the  sac.  ShouJd  the  sac  refill,  it 
can  be  again  emptied,  and  in  the  event  that  pus,  and  not  serum,  in  a  first 
or  subsequent  aspiration  appears  in  the  outflow,  there  is  nothing  to  be 
done  when  the  sac  fills  again,  as  it  surely  will,  but  open  incision*  and 
thorough  drainage,  as  in  a  case  of  empyema  of  the  pleura.  Care  should 
be  taken  in  the  introduction  of  the  needle,  and  a  just  estimate  made  as 
to  the  depth  at  which  the  heart  will  be  found :  this  reached  and  no  evi- 
dence of  having  gained  access  to  the  sac  existing,  the  needle  had  better 
be  withdrawn  slightly  and  pushed  foni'ard  in  a  little  difierent  direction 
again,  or  another  site  tried.     If  the  cartilage  is  perforated,  a  disk  may 

Fig.  52. 


Small  trocar  and  canuula— can  be  used  with  or  without  aspirator. 

block  the  lumen  of  the  needle  and  cause  error ;  this  will  not  occur, 
however,  if  the  H.  Laiulis  (Jetz  tnK'ar  and  cannula  be  used,  which  are 
by  far  the  l)est  if  those  small  enough  can  he  secured,  as  after  the  tnicar 
is  withdrawn  a  rounded  and  not  a  sharp  point  is  left  to  come  in  contact 
with  the  heart-wall  as  the  etliision  eseajK's.  The  Fitch  dome  troi'jir,  if 
of  small  size,  is  also  a  very  suitable  instrument,  as  is  the  one  suggested 
by  KolxTts. 

If,  after  the  s(»eond  or  thinl  evacuation  of  a  serous  exudation,  the  sac 
agiiin  fill,  tlic  injection  into  the  siic  of  a  solution  of  iodine  (tr.  icnlini, 
.*]  fluid  drachms ;  potas.  i<Klidi,  20  jrrains ;  aq.  dest.,  10  fluid  dniclims) 
has  been  proven  to  l)e  l)oth  applical>Ie  and  successful. 

(Jiiite  a  niimher  of  able  autliorities  have  advised  other  |K>ints  than 
the  one  snjrp'sted,  which  is  the  one  preferred  by  Roberts,  and  which  I 
deem  the  most  suitahl(»,  excei)t  in  eases  in  wliieh  a  bulging  of  an  inter- 
costal s]>a(*e  or  at  some  other  point  may  indicate  that  the  fluid  can  l)e 
mon*  easily  reached. 

Uotch  of  IFarvard  University  a<lvis('s  the  fifth  right  inters|xice  as 
being  the  most  a<*cessil)le,  and  with  less  danger  of  puncturing  the  over- 

*  First  i)r:u'tis»i'(l  l»y  Koukto  in  ISOI,  aftcrwanl  hy  Kosenstein  and  othorn. 
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lying  pleura  than  the  left  side.  His  observations  possibly  having  been 
made  on  children,  the  heart  is  more  likely  to  be  found  nearer  the  central 
line  than  in  adults.  Professor  O.  H.  Wilson,  M.  D.,  of  Vanderbilt  Uni- 
versity, however,  has  reported  a  successful  case  of  tapping  in  the  posi- 
tion recommended  by  Rotch  in  an  adult.  Ebstein  of  Gottingen  also 
reports  a  similar  case. 

In  purulent  pericarditis,  which  cannot  be  definitely  diagnosed  until 
the  character  of  the  fluid  is  open  to  ocular  inspection,  there  is  only  one 
course  of  procedure.  It  has  been  thought  that  a  purulent  effusion  would 
be  indicated  by  a  greater  degree  of  severity  in  the  clinical  phenomena, 
greater  depression,  a  lower  state  of  health,  more  feeble  cardiac  and  pulse 
movement,  etc.  But  there  is  no  satisfactory  and  reliable  evidence  other 
than  the  fluid  itself:  this  may  be  obtained  by  a  long  needle  attached  to 
an  ordinary  hypodermic  syringe.  When  we  are  satisfied  that  there  is 
pus  within  the  pericardium,  it  should  be  thoroughly  evacuated  by  a  free 
incision,  a  drainage-tube  inserted,  and,  if  thought  necessary,  the  cavity 
washed  out  with  a  warm  (100°  to  105°  F.)  mild  antiseptic  solution.  Or 
it  may  be  well  enough,  in  order  to  secure  thorough  drainage,  to  remove 
a  section  of  one  or  more  ribs,  which  will  be  advisable  in  some  cases. 

A  case  reported  recently  by  Eiselberg  in  Wiener  klin,  Woch.  is  of  special 
importance,  it  being  that  of  a  boy  of  seventeen  who  developed  purulent  pericar- 
ditis After  a  stab  wound  of  the  pericardium.  Puncture  of  the  pericardium  having 
been  performed  several  times  without  relief,  incision  was  determined  on.  The 
cartilage  of  the  fourth  rib  on  the  left  was  resected,  and  the  thickened  pericardium 
exposed.  After  exploratory  puncture  it  was  opened  by  a  transverse  incision  4  cm. 
in  ieofi^h,  and  2  litres  of  sero-purulent  fluid  were  evacuated.  The  cavity  was 
washed  out  with  warm  water,  salicylated,  the  borders  of  the  pericardial  incision 
stitched  to  those  of  the  wound,  and  two  drainage-tubes  inserted.  Complete 
recovery  took  place  in  four  weeks.  Eiselsberg  insists  upon  the  importance  of 
suturing  the  pericardium  to  the  lips  of  the  wound  to  prevent  infection  of  the 
pleura. 

In  cases  of  hydropericardium  due  to  renal  disease  or  other  cause  than 
pericarditis  I  would  prefer  an  open  incision  and  drainage  rather  than 
repeated  tapping. 

LiQATioN  OF  Arteries. 

The  ligration  of  arteries  is  resorted  to  for  the  control  of  hemorrhage, 
the  cure  of  aneurisms,  the  arrest  of  the  growth  of  inoperable  tumors, 
and  the  relief  of  hospital  gangrene.  While  the  necessities  of  the  case 
may  require  any  point  to  be  selected,  the  operations  here  given  are  at 
the  site  of  election,  and  may  have  to  be  materially  mcxlified  to  meet  the 
exigencies  of  the  occasion.  The  essentials  are  a  correct  knowledge  of 
the  anatomy  of  the  part  and  the  principles  of  modern  or  aseptic  surgery. 

It  is  not  essential  in  all  cases,  as  was  taught  by  Celsus  and  others  in 
his  day,  to  use  two  ligatures,  dividing  the  vessel  between  them,  one 
ligature  usually  sufficing,  leaving  the  artery  undivided,  as  in  the  event 
of  secondary  hemorrhage  at  the  site  of  the  operation  the  vessel  will 
again  be  more  readily  found.  Nor  is  it  necessary  in  using  the  aseptic 
ligature  to  tie  the  artery  so  tight  as  to  divide  the  internal  and  middle 
<H)ats,  but  only  to  press  the  opposing  surfaces  together  temporarily  to 
i^ecure  obliteration  of  its  canal.      The  intima  becomes  covered  with 
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granulations,  developed  from  it  and  the  clot  that  forms  at  the  point  of 
arrest  of  the  circulation,  which,  uniting,  form  a  firm  union  ;  also  plastic 
matter  forms  around  the  ligature,  absorbing  it  if  of  animal  tissue  or 
encysting  it  if  of  aseptic  silk,  the  exudate  strengthening  the  vessel 
at  the  point  of  ligation.  If  an  artery  be  divided  and  its  extremity 
is  to  be  secured,  the  knot  shouhl  be  sufficiently  tight  to  prevent  its  slip- 
ping off. 

The  ligature  should  be  of  \yerfect\y  aseptic  silk,  proportionate  in  size 
to  the  vessel  to  be  secured,  which  I  prefer  to  silkworm  gut,  catgut,  or 
other  animal  membrane.  Silk  can  be  thoroughly  sterilized  by  boilings 
and  is  much  safer  and  more  reliable. 

The  instruments  necessary  are  a  scalpel,  two  pairs  of  dissecting-for- 
ceps,  wound-hooks,  retractors,  rat-toothed  forceps,  pressure-foroeps, 
aneurism-needles,  ligatures,  and  aseptic  absorbent  cotton  to  use  for 
si)onging ;  a  head-mirror  will  be  found  useful  for  illuminating  a  deep 
incision.  In  securing  the  deeper-seated  arteries,  as  the  iliacs,  broad 
metal  spatulse  and  large  rectangular  retractors  will  be  of  use. 

The  position  of  the  {mtient  ^vill  vary  a  little  according  to  the  artery 
to  be  secured.  In  general,  the  surgeon  should  stand  on  the  side  to  be 
operated  on,  making  the  incision  from  above  downward  on  the  right  and 
from  below  upward  on  the  left  side. 

The  line  of  the  artery  must  be  well  located,  which  may  vary  from 
what  is  usually  given  as  the  anatomical  line  of  the  vessel,  and  a  special 
position  of  the  part  is  cssc^ntial,  varying  with  the  portion  of  the  artery 
and  the  vessel  to  be  secured ;  also,  the  operator  should  be  well  aware  of 
possible  anomalies  of  position,  congenital  or  the  result  of  previous 
wounds  and  operations. 

The  scali>el  should  be  held  in  what  is  known  as  the  dinner-knife 
position,  ancf  a  clean,  free  incision  made  through  the  integument  over 
the  course  of  the  vessel,  the  knife  entering  at  right  angles  to  the  surface^ 
retaining  this  position  when  withdrawn,  so  that  the  wound  should  l>e  of 
equal  depth  throughout.  The  length  of  the  incision  will  depend  entirely 
on  the  vessel  to  ho  secunHl,  but  had  better  be  several  lines  too  long  than 
one  line  too  short,  so  that  free  access  to  the  vessel  can  be  had.  The 
skin  should  be  steadied  with  the  lingers  of  the  left  hand  while  it  is 
divided.  The  su|X'rfieial  fascia,  having  been  divided,  brings  us  to  the 
deep  fascia,  beneath  which  the  underlying  muscles  and  tendons  are  more 
or  less  distinct.  Tiie  sepanition  between  two  muscles  has  usually  to  be 
followed,  and  in  onlinarv  fleshy  cases  will  be  indicated  by  a  white  or 
yellowish  line,  but  tiiis  is  not  so  ajmarent  in  emaciated  persons.  The 
deep  fascia  having  been  divided  with  the  finger-nail  or  the  handle  of 
the  scalpel — its  cutting  edge  should  not  be  used  here — we  endeavor  to 
work  down  between  the  muscles  until  the  artery  is  reached,  the  pul- 
Siitions  generally  being  a  suflicient  guide  to  the  educated  finger.  If  the 
limb  was  extended  when  the  first  incisions  were  made,  it  may  now  be 
slightly  flexed,  so  as  to  relax  the  muscles  and  afford  easier  access  to  the 
artery. 

With  retractors  in  the  hands  of  an  intelligent  assistant,  firmly  held, 
and  careful  sjwnging  of  the  wound  with  aseptic  gjuize  or  cotton,  all 
bleeding  branches  either  having  been  secured  by  ligjiture,  torsion,  or 
tenijx)rarily  by  catch-forceps,  the  sheath  of  the  vessel  is  brought  into 
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view.  Superficial  veins  that  may  be  made  apparent  by  pressure  and 
nerve-trimks  or  branches  must  be  carefully  avoided  or  pushed  to  one 
side. 

The  artery  when  reached  will  be  apparent  to  the  sense  of  touch. 
When  held  between  the  finger  and  thumD  it  can  be  compressed  and  its 
pulsations  will  be  apparent ;  it  is  less  easily  compressea  than  a  vein, 
which  swells  out  below  on  pressure,  and  scarcely  feels  like  a  tube,  while 
the  nerve  cannot  be  flattened  by  pressure,  and  is  firm,  resisting,  round, 
and  cord-like.  If  an  aneurism  exists  beyond  the  site  of  operation,  pul- 
sation in  it  will  cease  on  compressing  the  artery. 

It  next  remains  to  open  the  sheath  and  clear  a  part  of  the  vessel  for 
the  passage  of  the  aneurism-needle.  The  sheath  is  picked  up  with  a 
pair  of  rat-toothed  forceps,  grasping  it  in  a  transverse  position  or  at 
right  angles  to  the  course  of  the  vessel,  held  firmly  and  well  up  from 
the  artery,  and  a  clean  incision  from  one-quarter  to  one-half  an  inch 
made  in  it  parallel  with  the  direction  of  the  artery ;  the  blade  of  the 
scalpel  should  be  inclined  obliquely,  with  the  flat  of  the  knife  toward 
the  artery. 

Retaining  hold  on  the  sheath  by  means  of  the  forceps  in  the  left 
hand,  the  scalpel  is  exchanged  for  the  aneurism-needle,  which  should  be 
gently  insinuated  halfway  around  the  artery  within  the  sheath,  enter- 
ing on  the  side  of  the  incision  held  by  the  forceps,  which  are  now 
detached,  and  the  sheath  on  the  other  side  of  the  incision  is  gras])ed  and 
held  up ;  moving  the  point  of  the  needle  slightly  from  side  to  side,  it  is 
gently  insinuated  entirely  around  the  vessel  until  the  eye  emerges  from 
the  opening  in  the  sheath.  The  ligature  is  then  inserted  in  the  eye  of 
the  needle,  which  is  withdrawn,  bringing  the  ligature  with  it.  Care 
must  be  taken  not  to  include  a  vein  in  the  ligature,  and  more  especially 
the  trunk  of  a  nerve,  which  can  be  ascertained  by  making  careful  trac- 
tion on  both  ends,  slightly  lifting  the  artery. 

The  needle  should  be  kept  throughout  at  right  angles  to  the  artery, 
and  should  never  be  threaded  until  it  has  passed  around  the  vessel.  The 
ligature  should  be  passed  and  tied  also  at  right  angles  to  the  artery  with 
a  "  reef-knot,"  unless  there  are  special  indications  for  the  use  of  the 
"  sui^geon's  knot." 

The  points  of  the  two  fore  fingers,  with  the  ends  of  the  ligature 
in  the  hand  passing  over  them,  should  meet  upon  the  artery  as  the 
knot  is  being  tightened,  and  care  should  be  taken  that  the  artery  is  not 
dragged  out  of  its  place.  The  knot  should  be  tied  gently,  slowly,  and 
firmly,  avoiding  anything  like  a  jerk. 

The  woimd  is  closed  by  superficial  and  deep  sutures  if  the  latter  are 
considered  necessary,  well  dusted  with  iodoform,  and  the  limb  bandaged. 
If  the  main  artery  of  a  limb  is  ligated,  it  should  be  slightly  elevated, 
kept  suflBciently  warm  by  artificial  heat,  bottles  of  hot  water,  etc.  if 
neoesaaiy,  and  absolute  rest  maintained  for  two  or  three  weeks  longer — 
in  case  of  the  subclavian,  iliac,  or  common  femoral  absolute  rest  is 
imperative  for  at  least  three  weeks. 

Ldliratare  of  the  Innominate  Artery. — The  patient  lies  upon  the  back 
close  to  the  edge  of  the  table,  chest  raised,  and  head  extended  and  turned 
to  the  left,  with  the  arm  pulled  down  and  securely  fixed.  The  surgeon 
stands  on  the  right  side  and  in  front  of  the  shoulder.     A  good  light  is 
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essential;  and  means  should  be  at  hand  for  getting  it  well  down  into  the 
depths  of  the  woiind. 

Along  the  upper  border  of  the  inner  third  of  the  clavicle  the  firet 
incision  is  made  about  three  inches  in  length,  which  is  joined  by  one  of 
the  same  length  along  the  anterior  edge  of  the  sterno-mastoid  muscle, 
the  two  joining  at  an  acute  angle.  The  skin  and  superficial  fascia  ha\nng 
been  divided,  the  flap  is  dissected  up.  The  sterno-hyoid  and  stemi>- 
thyroid  muscles,  with  a  few  fibres  of  the  sterno-mastoid,  are  separated  from 
the  sternum,  care  being  taken  of  the  anterior  jugular  vein  a«  it  pas8(»s 
behind  the  last-named  muscle  at  its  origin,  which  may  have  to  bo  divided ; 
if  so,  it  should  be  secured  by  two  small  ligatures  and  divided  lx»t\veen 
them.  The  deep  cervical  fascia  is  now  exposed  and  divided  in  the  line 
of  the  external  wound,  and  the  common  carotid  arteiy  sought  for,  it» 
sheath  opened  as  low  down  as  possible,  and  this  artery  followed  until  its 
junction  with  the  subclavian  is  reached. 

According  to  Jacobson,  the  engorgement  of  the  venous  circulation, 
increased  by  the  anaesthetic,  will  cause  the  internal  jugular  and  the 
innominate  veins  to  protrude  through  the  wound.  The  artery  may  \\o 
flattened  out  by  an  aneurism,  making  it  difficult  of  recognition  ;  and'  the 
cellular  tissue  around  the  vessel  and  between  it  and  the  sternum  maybe 
so  matted  with  adhesions  as  to  make  it  difficult  to  define  die  artery  ami 
its  important  surroundings — viz.  the  par  vagum,  pleura,  and  innominate 
vein.  The  artery  must  be  cleared  with  the  utmost  caution,  esjK?cially 
on  the  outer  side ;  the  par  vagum  and  innominate  vein  may  be  drawn  to 
the  outside.  The  aneurism-needle  should  be  passed  from  without  in, 
and  a  little  from  below  upward,  so  as  to  avoid  the  pleura  as  much  as  pos- 
sible. Several  aneurism-needles  with  different  curves  should  be  at  hand, 
and  a  laryngeal  mirror  will  be  a  valuable  aid. 

Ligrature  of  the  Common  Carotid  below  the  Omo-hyoid  Muscle. 
— The  patient  is  placed  as  in  the  former  operation,  the  head  turned 
slightly  to  the  opposite  side,  and  the  hand  of  the  aflected  side  place<l 
behind  the  back.  An  incision  is  made  about  three  inches  in  length  over 
the  course  of  the  artery,  commencing  a  little  below  the  cricoid  ctirtilage 
and  extending  to  just  above  the  sterno-clavicular  articulation,  following 
the  inner  border  of  the  sterno-mastoid  muscle,  whi(!h  is  exposc<l  and 
drawn  outward ;  the  sterno-hyoid  and  sterno-thyroid  are  drawn  to  the 
inner  side  ;  the  onio-hyoid,  if  brought  into  view,  is  pushed  upward.  The 
communicating  vein  from  the  facial  to  the  anterior  jugular  and  the  latter 
vein  must  be  avoided,  and  the  inferior  thyroid  veins  may  give  some  trouble. 
Retractors  are  needed  and  a  good  light  is  essential.  The  sheath  is  o|x»ne<l 
on  the  inner  side,  and  care  must  be  tjiken  to  avoid  the  descendens  noni 
nerve.  The  needle  is  passed  from  within  outward.  On  the  left  side  the 
internal  jugular  vein  may  complicate  the  oj)eration. 

Ligrature  above  the  Omo-hyoid  Muscle. — Position  of  the  patient 
siinie  as  in  the  preceding  opc^ration.  Incision,  about  three  inches  in 
length,  with  its  centre  level  with  the  cricoid  cartilage,  is  made'  over  the 
course  of  the  arterj*.  The  skin  and  platysma  having  been  cut  through 
(together  with  branches  of  the  superior  cervical  nerve),  the  deep  fascia 
along  the  anterior  border  of  the  stenio-mastoid  is  cut  through.  The 
e(lg(»  of  this  muscle  having  been  made  out,  it  must  be  followed  down 
until   the  omo-hyoid   is  reached.     The  communicating  vein  from  the 


LIGATION  OF  ARTERIES. 


1.37 


facial  and  the  anterior  jugular  must  be  avoided.  The  stemo-mastoid 
may  be  drawn  a  little  outward  and  the  omohyoid  downward,  and  the 
angle  between  the  two  muscles  well  cleared.  The  pulsations  of  the 
artery  should  now  be  sought,  and  the  vessel  can  be  readily  detected  as 
it  crosses  the  "  carotid  tubercle."  The  carotid  tubercle  is  the  anterior 
j>rojection  of  the  transverse  process  of  the  sixth  cervical  vertebra,  and 


^ufglca)  4iialomy  of  the  neck ;  ligallon  of  the 


is  about  two  inches  above  the  clavicle.  The  stcrno-mastoid  artery  and 
the  superior  and  middle  thyroid  veins  must  be  avoided,  and  cure  taken  of 
the  descendens  noni  nerve.  The  needle  is  passed  from  without  inward. 
Iiisatare  of  the  External  Carotid. — Position  of  the  jHitient  same 
as  in  the  preceding  operations.     An  incision  from  near  the  angle  of  the 
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jaw,  along  the  line  of  the  arterj',  is  made,  terminating  about  even  with 
the  middle  of  the  thyroid  cartilage.  The  greater  cornu  of  the  hyoid 
bone  will  be  about  the  centre  of  the  incision.  The  integument  and  pU- 
tysma  having  been  divided  and  superficial  veins  secured,  the  fascia  is. 
next  divided,  and  the  anterior  border  of  the  stemo-mastoid  exposed  at 
the  lower  part  of  the  incision,  which  must  be  drawn  outward.  The  pos- 
terior belly  of  the  digastric  is  next  cleared  at  the  upper  angle  of  the  wound, 
and  the  hypoglossal  nerve  below  it  exposed,  being  careful  not  to  injure 
it.  With  the  finger  the  great  cornu  of  the  hyoid  must  now  be  sought, 
and  the  artery  will  be  found  and  can  be  readily  exposed  opposite  its 
tip,  and  can  be  ligatcd  between  the  superior  thyroid  and  lingual  arterie«, 
or  below  the  latter  if  necessary.  The  facial  and  superior  myroid  veins 
must  be  avoided,  and  lymphatic  glands  may  lie  in  front  of  the  artery. 
The  artery  having  been  cleared,  the  needle  is  passed  from  within  out- 
ward, taking  care  not  to  include  the  superior  laryngeal  nerve,  which 
passes  down  behind  the  artery. 

If  it  is  desired  to  ligate  above  the  digastric  muscle,  or  the  operatioo 
"  behind  the  ramus  of  tne  jaw,"  the  method  is  thus  given  by  Jacobson : 
The  head  and  shoulders  being  duly  raised  and  supported,  the  suroeon 
makes  an  incision  downward  from  the  tragus  of  the  ear  just  behind  the 
ramus  of  the  jaw,  dividing  skin  and  fascia.  The  stemo-mastoid  must 
now  be  drawn  outward  and  the  digastric  and  stylo-hyoid  down^'ard ; 
and  it  will  probably  be  needful  to  divide  these  muscles  partially  in  order 
to  secure  the  artery  before  it  enters  the  parotid  gland,  which  must  be 
drawn  upward  and  forward.  The  needle  may  be  passed  from  either 
side.  "  This  operation,"  says  Jacobson,  "  has  the  disadvantage  of 
probably  entailing  division  of  important  branches  of  the  facial  nerve." 

Wyeth  says :  "  The  common  carotid  should  never  be  tied  for  a  leaon 
of  the  external  carotid  or  its  branches  when  there  is  room  between  the 
lesion  and  the  division  of  the  conmion  carotid  to  permit  the  ligature  of 
the  external  vessel "  (Figs.  53  and  54). 

Ligature  of  the  miperior  thyroid  artery  is  in  all  essential  particulars  similar  to 
that  of  the  external  carotid  below  the  digastric  muscle,  the  needle  being  passed 
from  above  downward,  care  being  taken  to  avoid  the  superior  laryngeal  nerve. 
The  plexus  formed  by  the  thyroid  veins  may  give  trouble. 

Ligature  of  the  Lingual  Artery  at  its  First  Part. — Position  of 
patient  same  as  in  operation  on  the  common  carotid ;  incision  similar, 
though  shorter,  with  its  centre  opjwsito  the  body  of  the  hyoid  bone.  The 
external  carotid  is  sought  for,  and  carefully  followed  until  the  lingual 
is  reached.  The  wound  will  be  deep,  and  the  first  portion  of  the  vessel 
more  or  less  obscured  by  numerous  veins  (Figs.  53  and  54). 

Ligature  at  the  point  of  election  or  beneath  the  hyo-glossus  muscle 
is  thus  described  by  Treves :  "  The  patient  lies  close  to  the  edge  of  the 
table,  with  the  shoulders  raised  and  the  face  turned  to  the  opposite  side, 
with  the  arm  of  the  affected  side  placed  behind  the  back.  An  assistant 
must  keep  the  chin  well  drawn  upwanl  and  the  lower  jaw  fixed.  The 
surgeon  stands  on  the  side  to  bo  oiK'ratod  on.  The  chief  assistant  is 
placed  opposite  to  him,  and  leans  over  the  patient's  body.  A  second 
assistant  stands  by  the  surgeon's  side.  His  chief  duty  is  to  hold  the 
hook  which  commands  the  digastric  tendon.  Full  anssthesia  and  the 
skin  of  the  submaxillary  n^gion  in  the  male  shaved.     An  incision  some 


LIGATION  OF  ARTERIES.  139 

two  inches  in  length,  curved  and  with  the  convexity  downward,  is  made 
between  the  lower  jaw  and  hyoid  bone,  commencing  a  little  below  and 
to  the  outer  side  of  the  symphysis,  and  ending  a  little  below  and  to  the 
inner  side  of  the  point  where  the  facial  artery  crosses  the  lower  margin 
of  the  maxilla.  Its  centre  is  just  above  the  greater  cornu  of  the  hyoid 
bone.  On  the  right  side  the  incision  is  made  from  behind  forward,  and 
on  the  opposite  side  from  before  backward.  The  integument,  platysma, 
and  superficial  fascia  are  divided  in  the  line  of  the  incision.  Certain 
superficial  veins  will  be  encountered,  and  some  will  probably  have  to 
be  secured.  These  are  the  submental  or  other  tributary  veins  of  the 
facial,  or  some  tributary  of  the  anterior  jugular.  It  will  now  be 
convenient  to  resort  to  retractors  in  order  that  the  depths  of  the 
wound  may  be  well  laid  open.  The  next  step  is  to  expose  the  sub- 
maxillary gland,  lodged  in  a  special  compartment  of  the  cervical  fascia, 
which  should  be  opened  transversely  over  the  lower  part  of  the  gland, 
the  organ  cleared  and  brought  well  out  into  the  wouna  by  means  of  the 
finger  and  the  handle  of  the  scalpel.  The  gland  should  be  turned 
upward  on  to  the  margin  of  the  jaw,  and  kept  well  out  of  the  field  by 
a  broad  and  well-curved  retractor  held  by  the  chief  assistant.  The 
fascia  exposed  by  lifibing  out  the  salivary  gland  is  now  to  be  divided 
transversely,  and  in  the  anterior  angle  of  the  wound  the  posterior  edge 
of  the  mylo-hyoid  muscle  must  be  sought  for  and  defined.  The  digastric 
tendon  and  the  two  bellies  of  the  muscle  are  now  to  be  brought  clearly 
into  view.  Around  the  tendon,  which  is  nearest  to  the  hyoid  bone,  a 
small  blunt  hook,  with  a  very  long  shaft  or  handle,  is  to  be  passed  and 
held  by  the  assistant  who  stands  at  the  surgeon's  side.  The  tendon 
shoidd  be  drawn  downward  and  toward  the  surface.  The  hyo-glossus 
muscle  can  now  be  easily  made  out,  and  its  exposed  surface  freed  of 
connective  tissue.  The  hypo-glossal  nerve  must  be  sought  for  as  it 
crosses  the  muscle,  and  the  surgeon's  work  limited  to  the  segment  of 
muscle  below  the  nerve.  Crossing  the  hyo-glossus  below  the  nerve, 
and  parallel  with  it,  is  the  ranine  vein.  This  vein  will  about  corre- 
spond in  position  with  the  artery,  which  lies  beneath  the  muscle.  The 
vein  and  nerve  should  be  displaced  upward.  The  hyo-glossus  muscle 
is  divided  transversely,  to  the  extent  of  half  an  inch,  a  little  above  the 
margin  of  rtie  hyoid  bone  and  parallel  with  it.  The  incision  in  the 
muscular  tissue  must  be  cautiously  deepened.  If  the  cut  has  been  well 
placed,  the  artery  will  bend  out  into  the  wound  and  make  itself  evident 
as  soon  as  the  whole  thickness  of  the  muscle  has  been  divided.  The 
needle,  unthreaded,  is  most  conveniently  passed  from  above  downward. 
In  the  ligature  the  minute  venae  comites  which  attend  the  artery  are  no 
doubt  included." 

Licrature  of  the  fla.cial  artery  may  be  placed  by  an  incision  similar 
to  that  exposing  the  external  carotid  or  the  first  part  of  the  lingual.  It 
is  more  conveniently  secured  as  it  crosses  the  margin  of  the  lower  jaw. 
A  horizontal  incision  is  made  over  the  course  of  the  artery,  along  and 
just  under  the  inferior  margin  of  the  jaw,  one  inch  in  length,  where  we 
find  the  artery  crossing  the  bone  at  the  anterior  border  of  the  masseter 
muscle*  It  is  only  necessary  to  divide  the  skin,  platysma,  and  fascia. 
The  facial  vein  is  behind  the  artery  and  very  close  to  it.  The  needle 
shoold  be  passed  from  behind  forward  (Figs.  53  and  54). 
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Ligrature  of  the  temporal  artery  is  applied  by  an  incision^  one  indi 
long  vertically,  over  the  course  of  the  artery,  between  the  tragus  and 
condyle  of  the  lower  jaw.  It  is  only  covered  by  skin  and  dense  feiscii, 
a  single  large  vein  lying  behind  and  overlapping  it.  Temporo-factal 
brancmes  of  the  facial  nerve  cross  the  artery,  which  lies  behind  the 
auriculo-temporal  nerve.  The  ligature  should  be  passed  from  behind 
forward. 

Lifirature  of  the  occipital  artery  may  be  applied  close  to  its  origin 
and  also  back  of  the  mastoid  process.  In  the  first  position  an  incision 
similar  to  that  exposing  the  external  carotid  at  its  upper  part  will  suffice. 
In  the  second  position  an  incision  nearly  horizontal,  two  inches  long,  i? 
made,  commencing  at  the  tip  of  the  mastoid  process  and  carrieil  back- 
ward and  a  little  upward.  The  skin  and  fascia  having  been  divided, 
the  posterior  fibres  of  the  sterno-mastoid  are  cut ;  next  the  spleniu^  i? 
diviaed,  and  so  much  of  the  trachelo-mastoid  as  many  be  necessarj'.  The 
artery  is  then  felt  and  exposed  in  the  interval  between  the  mastoid  pro- 
cess and  the  transverse  process  of  the  atlas,  which  can  be  felt  with  the 
finger.     The  needle  can  be  passed  either  from  above  or  below. 

Lifiratiire  of  the  Intemcd  Carotid. — Position  of  the  patient  and  ope- 
rator same  as  in  operation  on  the  external  carotid  at  its  lower  point,  and 
the  incision  is  also  almost  similar,  being  a  little  more  to  the  outside. 
The  anterior  edge  of  the  sterno-mastoid  is  exposed  and  drawn  outward. 
The  external  carotid  is  found  and  followed  down  to  its  junction  with 
the  internal,  and  drawn  gently  inward  with  a  blunt  hook.  The  digaj^- 
tric  muscle  is  drawn  upward.  The  sheath  of  the  vessels  is  opened  with 
care,  and  the  needle  i)a8sed  from  without  inward,  ob8er\'ing  the  same 
care  as  in  ligating  the  common  trunk.  The  internal  jugular  vein,  the 
par  vagum,  the  syniixithetic  ganglion,  and  the  ascending  phar^'ngeal 
artery,  all  lying  close  to  the  arter\"  at  this  point,  must  be  avoideil.  The 
internal  differs  from  the  external  in  giving  off  no  branches  in  this  part 
of  its  course  (Figs.  53  and  54). 

Ligrature  of  the  Vertebral  Artery. — Position  of  the  jiatient  same  ^ 
in  ligation  of  the  external  carotid.  An  incision  commencing  at  the 
clavicle  is  carried  up  along  the  outer  edge  of  the  sterno-mastoicl  muscle 
for  three  inches,  dividing  the  skin  and  superficial  fascia ;  a  few  fibres 
of  the  attachment  of  the  sterno-mastoid  must  be  severed  close  to  the 
clavicle.  The  deep  fiiseia  having  been  severed,  the  sterno-mastoid 
muscle  and  anterior  jugular  veins  are  drawn  inwanl.  The  scalenus 
anticus  muscle  is  next  found,  and  the  interval  between  it  and  the  longn? 
colli  muscle  entered  with  the  finger,  the  position  of  the  common  carotid 
and  internal  jugular  vein  made  out,  and  the  tnuis verse  processes  of  the 
sixth  and  seventh  cervical  vertebra)  located ;  below  that  of  the  former 
the  artery  should  be  felt.  The  various  structures  must  l>e  pushed  to 
one  or  the  other  side.  The  vertebral  vein  lies  in  front.  Care  must  Ik* 
taken  not  to  damage  the  inferior  vessels,  the  pleura,  or  the  thoracic 
duct  on  the  left  side.     The  needle  is  passed  from  without  inwanl. 

Ligature  of  the  Inferior  Thyroid  Artery. — An  incision  three  inches 
in  length  along  the  inner  edge  of  the  sterno-mastoid  muscle,  as  in  liga- 
tion of  the  common  carotid,  low  down,  the  wound  reaching  down  to 
the  clavicle.  The  sterno-mastoid  is  drawn  outward,  and  tlie  can>tid 
artery  and  its  vein  are  also  drawn  gently  outward.     The  transverse 
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process  of  the  ^xth  cervical  vertebra  is  now  carefully  sought,  a  little 
below  which  the  artery  may  be  found,  passing  iuward  behind  the  carotid, 
close  to  which  vessel  the  hgature  is  applied,  thus  avoiding  the  recurrent 
laryDgeal  nerve. 

Ld^ature  of  the  Subolavian  Artery. — While  the  ligature  has  been 
applied   to  the  first  and  second  portions  of  the  subclavian,  it  is  now 


Surgical  anMomr  and  ligation  of  the  axillary  and  aubclsTlan  arteries  (Bernard  and  Huotle). 


almost  exclusively  limited  to  the  tliirti  i>art,  which  couipriscif  that  sejt- 
raent  of  the  vessel  crossing  the  posterior  triangle  of  the  nock  and  where 
it  is  most  superficial.  The  base  of  this  triangle  is  formed  by  the  outer 
edge  of  the  scalenus  anticus  muscle  and  the  sides  by  the  omo-liyoid 
muscle  and  the  clavicle,  the  latter  muscle  being  about  one  inch  above 
the  bone  (Figs.  55  and  56). 
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The  artery  here  is  covered  by  skin  and  the  platysma^  the  oerviod 
fascia^  and  a  fibrous  expansion  extending  from  the  omo-hyoid  muscle  to 
the  clavicle,  and  rests  upon  the  first  rib,  with  the  scalenus  muscle  behind 
and  cords  of  the  brachial  plexus  of  nerves  above,  that  one  derived  from 
the  eighth  cervical  and  first  dorsal  nerve  being  nearest  the  artery.  The 
subclavian  vein  is  below  and  anterior  to  the  artery,  passing  in  front  <»f 
the  scalenus  anticus. 

The  external  jugular  vein  is  usually  in  front  of  the  artery,  though 
its  position  may  vary :  the  transverse  cervical  and  suprascapsular  vein?, 
entering  it  here,  may  form  a  plexus  over  the  artery. 

The  suprascapular  artery  lies  behind,  covered  with  the  clavicle,  and 
the  transverse  cervical  artery  crosses  beneath  the  omo-hyoid  muscle  at 
some  distance  above  the  main  vessel.  Normally,  there  is  no  branch 
given  off  from  the  subclavian  at  this  part.  In  ligating  the  subclavian 
in  the  third  part  of  its  course  the  patient  lies  on  the  back,  near  the  edge 
of  the  table,  with  thorax  raised  and  head  extended  and  turned  to  the 
opposite  side,  the  arm  pulled  well  down,  passed  behind  the  back,  ami 
securely  fixed.  The  operator  stands  in  front  of  the  shoulder,  a  good 
light  being  essential. 

Drawing  the  skin  over  the  posterior  triangle  well  down  with  the  left 
hand,  an  incision  is  made  through  it,  reaching  the  clavicle.  The  incision, 
parallel  witli  the  clavicle,  should  be  about  three  inches  in  length,  and 
when  the  downward  traction  of  the  skin  is  withdrawn  should  be  about 
one  inch  above  the  clavicle,  extending  across  the  base  of  the  posterior 
triangle  from  the  trapezius  to  the  sterno-mastoid,  with  the  centre  of  the 
wound  even  with  a  point  about  one  inch  to  the  inner  side  of  the  centre 
of  the  clavicle.  The  integument,  the  platysma,  and  supraclavicular 
nerves,  with,  possibly,  a  vein  passing  over  the  clavicle  connecting  the 
cephalic  vein  with  the  internal  Jugular,  are  divided  by  the  incision. 
The  amount  of  the  trapezius  and  sterno-mastoid  exposed  will  depend 
upon  the  extent  to  which  they  are  attached  to  the  clavicle  (Figs.  55 
and  56). 

The  deep  cervical  fascia  is  next  divided  the  extent  of  the  primary 
incision,  carefully  and  without  the  aid  of  a  grooved  director.  If  the 
external  jugular  vein  cannot  be  drawn  to  one  side  with  a  blunt  hook, 
it  should  be  divided  between  two  ligatures  and  all  bleeding  vesesek 
secured. 

The  outer  margin  of  the  scalenus  anticus  should  next  be  made  clear, 
and  the  position  of  the  omo-hyoid  developed,  and  if  at  all  in  the  way  it 
must  be  drawn  upward.  The  finger  should  be  passed  along  the  edge  of 
the  scalene  muscle  until  the  tubercle  of  the  first  rib  is  reached,  when  it 
will  be  in  contact  with  the  artery  and  its  puli>ations  felt,  the  vessel  rest- 
ing on  the  rib.  A  little  careful  dissection  will  clear  the  artery  and 
bring  into  view  the  lowest  cord  of  the  brachial  plexus,  which  should  be 
systematically  exposed  by  a  slight  but  careful  dissection.  The  sub- 
clavian vein  will  be  seen  and  felt,  but  it  does  not  encroach  upon  the 
field  of  operation.  The  needle  may  now  be  carefully  passed  from  above 
downward  and  from  behind  forward,  its  course  guided  by  the  fore  finger 
of  the  left  hand,  protecting  and  holding  the  vein  out  of  the  way. 

In  some  cases  portions  of  the  trai>ezius  and  sterno-mastoid  may  have 
to  be  cut.     The  transverse  cervical  or  suprascapular  arteries  may  be  in 
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the  way,  and  must  be  drawn  aside,  and  in  no  instance  cut,  as  they  per- 
form an  important  part  in  tlie  collateral  circulation. 

If  the  patient  b  stout  with  short  neck,  the  difficulties  will  be  en- 
hanced. A  plexiform  arrangement  of  the  veins,  their  eneorgement, 
matting  together  and  oedeniatous  condition  of  the  tissues  greatly  increase 
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the  difficolljes.     The  pleura  must  be  carefully  avoided  in  passing  the 
needle,  as  well  as  the  lower  cord  of  the  brachial  plexus. 

Ligature  of  the  axillary  artery  is  practically  limited  to  its  third 
part.  The  coarse  of  the  artery  will  be  covered  by  a  line  from  the  cen- 
tre of  tJie  clavicle  to  the  humerus,  close  to  the  border  of  the  coraco- 
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brachialis  muscle^  when  the  arm  is  so  abducted  as  to  be  at  right  angles 
to  the  body  (Figs.  55-68). 

The  patient  is  placed  upon  the  back^  close  to  the  edge  of  the  table, 
with  the  shoulders  raised^  the  arm  at  right  angles  to  the  body  and  held 
horizontally,  the  surgeon  placing  himseli  between  the  arm  and  the  thorax. 

The  axilla  having  been  shaved,  an  incision  about  three  inches  in 
length  is  made  along  the  course  of  the  artery,  commencing  at  the  middle 
of  the  outlet  of  the  axilla,  at  the  junction  of  the  anterior  and  middle 
thirds,  and  continued  downward  along  the  inner  margin  of  the  coraco- 
brachialis  muscle.  The  knife  should  be  held  with  the  blade  horizontal, 
and  the  coraco-brachialis  thoroughly  exposed  after  skin  and  fascia 
have  been  divided.  This  muscle,  with  the  musculo-cutaneous  ner\e,  is 
gently  drawn  outward,  when  the  position  of  the  artery  may  be  deter- 
mine<l  with  the  finger.  In  clearing  the  artery  the  median  nerve  is 
exposed,  and  should  be  drawn  outward  with  a  blunt  hook,  and  the  inter- 
nal cutaneous  nerve  pushed  to  the  inner  side.  The  venae  comites  haring 
been  well  demonstrated,  the  needle  is  passed  from  within  outward. 

Ligratiire  of  the  Brachial  Artery  at  the  Middle  of  the  Arm. — The 
limb  should  be  extended  and  abducted,  with  the  hand  supine  and  held 
away  from  the  body,  the  arm  itself  unsupported,  but  the  limb  held 
securely  by  an  assistant  grasping  the  forearm.  The  surgeon  stands  on 
the  outside  of  the  limb  on  the  right  side  and  between  the  body  and  the 
limb  on  the  left,  making  his  incision  from  above  downward.  The 
incision,  about  two  and  a  half  inches  in  length,  should  bo  made  along 
the  inner  edge  of  the  biceps  muscle  in  the  line  of  the  artery.  The 
fascia,  which  is  here  thin,  is  exposed  and  divided,  and,  the  muscular 
layer  reached,  the  inner  edge  of  the  biceps  clearly  exposed  and  defined. 
The  muscle  is  displaced  slightly  outward,  and  the  pulsation  of  the  ves- 
sel sought.  If  the  median  nerve  is  not  brought  into  view,  a  little  diji- 
section  will  clear  it :  in  the  middle  of  the  arm  it  usually  lies  in  front  of 
the  artery,  and  should  be  displaced  gently  to  the  outside :  below  the 
middle  of  the  arm  it  is  more  conveniently  displaced  inward.  While 
the  artery  is  being  ex[)osed  the  elbow  may  be  slightly  and  moderatelv 
flexed  (Figs.  59  and  60). 

The  sheath  of  the  vessel  having  been  opened,  the  venaj  comites  vsepa- 
rated  as  well  as  posvsible,  the  inner  one  usually  being  the  lai^r,  the 
needle  is  passed  from  the  median  nerve. 

In  the  upper  part  of  its  course  the  inner  margin  of  the  coraco-bni- 
chialis  is  exposed  instead  of  the  biceps,  and  the  ulnar  nerve  will  be 
found  lying  to  the  inner  side  of  the  vessel. 

Ligature  of  the  Brachial  Artery  at  the  Bend  of  the  Elbcw. — Th(^ 
limb,  extended  and  abducted,  may  be  allowed  to  rest  on  the  olecranon. 
It  should  never  be  over-extended.  An  incision,  two  inches  in  length, 
with  its  middle  in  the  centre  of  the  "  fold  of  the  elbow,"  is  nuide 
through  the  skin  along  the  inner  ed^e  of  the  biceps  and  i)arallel  with  its 
margin.  The  upper  end  of  the  incision  will  be  on  a  level  with  the  tip 
of  the  internal  condyle,  and  will  extend  obliquely  downward  and  tin 
ward  the  centre  of  the  arm  (Figs.  59  and  G()). 

If  the  veins  are  normally  placed,  the  incision  will  He  to  the  outer 
side  of  the  median  basilic  and  nearly  jKirallel  with  it.  As  soon  as  tlie 
vein   is  exposed  it  should  be  drawn  inward,  and  the  bicipital    fascia 
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divided  \a  the  line  of  the  original  incision.  Its  fibres  will  be  found 
extending  obliquely  downward  and  inward.  The  arterj',  with  its  vense 
comiteEi,  being  now  exposed,  the  veins  are  sejwrated  and  the  needle 
passed  from  within  outward.  The  vessel  here  is  quite  movable  and  free 
from  attachments.  The  median  nerve  is  not  exposed,  and  is  nearest  the 
art«ry  (on  its  inner  side)  at  the  upper  part  of  tlie  wound. 

Lieatore  of  the  radial  artery  may  be  applied  at  the  upper,  middle. 


and  lower  third  of  its  course.  The  nulial  contimu'w  the  line  of  the 
brachial,  and  a  line  extending  from  the  middle  of  the  bend  of  the  elbow 
to  the  gap  between  the  scaphoid  bone  and  the  extensor  ossis  ]x>llici8  and 
extensor  intemodii  poUicis  will  give  its  )>ositiun  reuHonably  definite. 

In  the  upper  third  of  the  forearm  an  incision  two  ana  a  Imlf  inches 
in  length  is  made  in  the  line  of  the  artery.  The  rudial  or  other  nurface 
vein  may  be  encountered.     After  the  deep  fascia  is  divided  the  inter\'al 
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between  the  supinator  longus  and  pronator  teres  i»  opened  up,  the  fibres 
of  the  supinator  being  vertical  and  those  of  the  pronator  obliqtH^ 
Beneath  the  supinator  the  vessel  will  be  found  unaccompanied  by  the 
nerve.  The  needle  can  be  passed  from  either  side.  The  limb  is  snpin- 
ated,  and  firmly  held  by  an  assistant  grasping  the  hand  and  ann.  The 
surgeon  stands  on  the  side  to  be  operated  on  (Figs.  61  and  62). 

In  the  middle  thirtl,  the  limb  placed  as  above,  an  incision  two  inche:; 
in  length  is  made  along  the  course  of  the  arterj%  any  superficial  voins 
from  the  median  or  rauial  being  avoided.  The  anterior  ciivision  of  the 
musculo-cutaneous  nerve  lies  usually  in  the  line  of  the  arter\-  iKJtween 
the  superficial  and  deep  fascia,  and  must  be  held  aside.  The  fibn^  of 
the  superficial  fascia  run  longitudinally,  and  those  of  the  deep  fascia 
transverse.  The  deep  fascia,  being  made  clear,  is  divided  the  length  of 
the  superficial  incision,  and  the  supinator  longus  is  exposed  about  the 

Soint  where  it  becomes  tendinous.  The  ulnar  border  of  tliis  muscle  L< 
efined  and  dniwn  outward ;  the  elbow  being  slightly  flexed  will  allow 
this  to  be  done  more  easily,  and  the  vessel  will  be  found  lying  ujK>n  the 
insertion  of  the  pronator  radii  teres,  with  which  it  is  connected  by  con- 
siderable connective  tissue.  The  nerve  may  or  may  not  be  seen.  Tlie 
vense  comites  l)eing  separated  as  well  as  possible,  the  needle  is  passed 
from  either  side. 

In  the  lower  third,  with  positi(m  as  before,  an  incision  one  and  a 
quarter  inches  long  is  made  over  the  line  of  the  artery  at  the  point 
where  the  pulse  is  usually  felt,  parallel  with  and  between  the  supinator 
longus  and  flexor  carpi  radialis  muscles,  but  must  not  extend  below  the 
tuberosity  of  the  scaphoid  (Figs.  61  and  62). 

The  commencement  of  the  nidial  vein  lies  over  the  arterj'  and  must 
be  avoided.  The  fascia,  which  is  here  quite  thin,  is  divided  in  the  course 
of  the  superficial  incision,  and  the  gap  between  the  two  tendons  made 
out.  The  terminal  jxirt  of  the  anterior  division  of  the  external  cutane- 
ous nerve  is  over  the  artery  and  in  close  relation.  If  it  is  found  impos- 
sible to  separate  the  venae  comites  sufficiently  to  let  the  needle  {>ass,  they 
may  be  included  in  the  ligature. 

Ligature  of  the  Ulnar  Artery. — This  vessel,  larger  than  the  nidial, 
follows  a  curved  course  in  the  upj)er  third  of  the  limb,  and  perfectly 
straight  the  remaining  two-thirds.  It  lies  too  deeply  for  ligature  in 
the  upper  third,  except  for  arrest  of  hemorrhage  when  cut  or  divided, 
and  the  o[)e ration  of  election  is  left  for  the  middle  and  lower  third.  It 
may  be  ligated,  however,  close  to  the  origin  of  the  brachial,  if  needed, 
by  slightly  extending  downward  tlie  incision  for  ligating  this  vessel  at 
the  end  of  the  elbow  (Figs.  61  and  62). 

The  arterv  in  the  lower  two-tliirds  of  its  course*  will  be  found  beneath 
a  line  drawn  from  th(»  tip  of  the  internal  condyle  of  the  humerus  to  tlie 
radial  side  of  the  pisiform  bone. 

In  applyinjr  a  iigiitun*  in  the  middle  thin!  the  iK)sition  is  the  same 
as  in  ligation  of  the  radial.  An  incision  two  and  a  half  to  three  inches 
in  length,  according  to  the  size  of  the  limb,  is  made  over  the  line  of 
the  arterv.  Branches  of  the  anterior  division  of  the  internal  cutaneous 
nerve  an<l  the  ulnar  vein  are  apt  to  he  encountenMl. 

The  deep  fascia  is  thin,  and  is  to  be  divided  the  length  of,  but  a  little 
to  the  outside  oi',  the  incision  in  the  skin.     The  gap  between  the  flexor 
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carpi  ulnarie  and  the  flexor  sublimis  dieitonim  is  now  to  be  made  out 
by  the  sense  of  touch  communicated  to  the  fore  finger.  As  eoon  as  the 
intermuscular  space  is  detected  the  wrist  should  be  slightly  flexed  to 
relax  the  muscles,  and  with  broad  retractors  the  flexor  carpi  ulnaris  is 
drawn  inward  and  the  flexor  sublimis  di^torum  slightly  outward,  and 
the  intermuscular  space  opened  up,  at  the  bottom  of  which  will  probably 
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be  found  the  ulnar  nerve,  to  the  outer  side  of  which  is  the  artery.  The 
fascia  bindine  the  vessels  is  slight,  and  the  venBe  coraitea  are  readily 
separated.  The  needle  should  be  passed  from  within  outward  to  avoid 
the  nerve.  The  interspace  between  the  two  muscles  is  not  exactly  ver- 
tical with  the  limb  in  position  for  the  operation,  the  flexor  carjVi  ulnaris 
slightly  overlapi»ng  the  flexor  sublimis,  and  the  interspace  is  to  be 
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followed  down  in  a  direction  slanting  toward  the  outer  side  of  the  ulna. 
In  very  muscular  subjects  the  incision  must  be  made  sufficiently  long. 

In  the  lower  third,  the  arm  being  in  the  same  position,  a  ligature  is 
applied  by  means  of  an  incision  two  inches  long  over  the  line  of  the 
artery,  just  to  die  radial  side  of  the  tendon  of  the  flexor  carpi  ulnari:^, 
terminating  an  inch  or  less  above  the  pisiform  bone.  Care  must  be 
taken  to  avoid  tributaries  of  the  ulnar  vein  which  may  overlie  the 
artery.  The  deep  fascia,  here  quite  slender,  is  exposed  and  divided,  and 
the  tendon  of  the  flexor  carpi  ulnaris  made  out  and  drawn  gently  inward 
by  a  blunt  hook,  the  wrist  being  slightly  flexed.  The  vessel  will  now 
be  found  bound  down  to  the  flexor  profundus  by  a  distinct  layer  of 
fascia,  which  must  be  carefully  divided.  The  nerve  is  close  to  the 
artery  on  its  inner  side.  It  may  be  necessary  to  include  the  ven* 
comites  in  the  ligature,  which  is  passed  from  witliin  outward.  The 
palmer  cutaneous  nerve  lies  upon  the  artery  in  this  location  and  must 
be  avoided.  The  tendon  of  the  flexor  carpi  ulnaris  lias  muscular  fibres 
entering  it  on  the  radial  side  down  to  the  wrist — on  the  ulnar  side  it  is 
quite  clear  (Figs.  61  and  62). 

Ligation  of  the  palmar  arch  and  branches  of  it  and  the  radial  or 
ulnar  arteries  is  only  required  for  traumatisms,  the  nature  of  which  will 
determine  the  method  of  application. 

Ligration  of  the  Abdominal  Aorta. — The  eleven  cases  of  ligation  of 
the  abdominal  aortii  having  all  terminated  fatally,  it  is,  in  my  opinion, 
an  unjustifiable  operation,  affording  neither  hope  to  the  patient  nor  ^clat 
to  the  surgeon  ;  consequently  it  is  only  mentioned  to  be  condemned. 

Ligration  of  the  common  iliac  artery  can  be  performed  by  an  ante- 
rior or  lateral  incision  or  by  the  intraperitoneal  metnod  :  the  latter  is  con- 
sidered by  Treves  as  the  best,  though  it  has  not  yet  been  satisfactorilT 
tested.  It  can  be  ciirried  out  by  the  intraperitoneal  method  of  reaching 
the  internal  iliac,  to  be  subsequently  considered. 

In  the  anterior  incision  the  bowels  should  l)e  thoroughly  evacuated, 
any  gaseous  distention  relieved  if  possible,  and  the  pubes  well  shaved. 
The  {patient  lies  on  the  back,  with  thiglis  well  extended  and  close 
together,  with  the  head  and  shoulders  slightly  raised  to  relax  the 
abdominal  parietes.  The  surgeon  stands  on  the  side  to  be  operated  on, 
facing  the  patient,  cutting  from  above  downward  on  the  right  and  in  an 
opposite  incthcKl  on  tlie  left.  An  assistant,  to  whom  is  entrusted  the 
care  of  the  broad  retractor  to  be  used,  stands  on  the  opposite  si<le. 

An  incision  fi\'e  inches  in  length  is  made,  commencing  one  and  one- 
fourth  iiK^hes  to  the  outer  side  of  the  spine  of  the  pubes,  a  little  above 
Poiipart's  ligament,  the  first  inch  and  a  half  being  made  parallel  with 
the  ligament,  when  the  incision  is  curved  slowly  upward,  peqx^mlicular 
to  the  ligjmient,  terminating  about  one  and  a  quarter  inches  to  the  out- 
side of  the  umbilicus.  The  three  abdominal  muscsles  and  the  trans- 
versalis  fascia  are  divided  carefully  ;  the  peritoneum  is  carefully  and 
gently  strip{KMl  from  the  iliac  fossa  with  the  fingers,  pushed  inward,  and 
held  out  of  tlu*  way  with  a  broad  retractor :  tlu?  patient  may  Ik*  turned 
to  the  opposite  si<le  to  aid  in  keeping  the  intestines  out  of  the  way.  A 
strong  needle,  of  gocnl  length,  with  lateral  curve,  will  be  found  most 
available,  which  should  bo  jwissed  from  within  outwanl.  The  vein  lies 
directly  behind  on  the  right,  and  to  the  inner  side  and  slightly  behind 


LIGATION  OF  ARTERIES.  149 

on  the  left.  Great  care  must  be  taken  to  avoid  injury  to  the  perito- 
neum. 

Liifirature  of  the  internal  iliac  artery  is  accomplished  by  the  extra- 
or  intraperitoneal  method.  The  extraperitoneal  method  is  identical 
with  the  anterior  oj>eration  on  the  common  iliac  previously  described. 
The  peritoneum  having  been  pushed  aside  until  the  external  iliac  is 
rejiched,  this  vessel  is  followed  down  to  its  junction  with  the  internal. 
The  wound  is  deep,  and  several  varieties  of  needles  with  diflPerent  curves 
should  be  at  hand^  and  on  either  artery  the  needle  should  be  passed  from 
within  out. 

By  the  intraperitoneal  method  the  abdomen  is  opened  in  the  median 
line  by  an  incision  extending  from  symphysis  to  umbilicus,  or  a  little 
above  in  fleshy  subjects.  The  intestines  having  been  pushed  up  and 
drawn  aside,  the  area  of  the  deep  wound  is  surrounded  by  aseptic  gauze 
mats,  preferable  to  flat  sponges,  and  so  cut  oflP  from  the  peritoneal  cavity. 
Tlie  wound  being  held  well  open  by  broad  retractors  or  spatulje,  the 

I>eritoneum  over  the  artery  is  divided  to  the  extent  of  an  inch  and  a 
lalf,  and  the  common  artery  followed  down  to  its  bifurcation.  The  vein 
is  much  larger  than  the  artery,  and  the  sejmration  will  require  care. 
The  ureter  must  not  l>e  injured  or  included  in  the  ligature,  and  sympa- 
thetic nerve-fibres  must  be  avoided. 

Ldfiratiire  of  the  Sciatic  or  Internal  Pudic  Arteries. — The  patient, 
having  been  aneesthetized,  is  rolled  over  on  to  the  face,  the  limb  drawn  over 
the  edge  of  the  table,  and  the  thigh  rotated  in.  A  line  drawn  from  the 
posterior  iliac  spine  to  the  outer  part  of  the  tuberosity  of  tlie  ischium, 
at  the  junction  of  its  middle  with  its  lower  third,  will  cover  the  point 
of  emergence  of  these  arteries  from  the  pelvis.  An  incision  four  inches 
in  length  is  made  obliquely  across  this  line  in  the  direction  of  the  fibres 
of  the  gluteus  maximus,  its  centre  corresponding  to  the  point  above 
mentioned.  The  gluteus  maximus  is  divided  in  the  line  of  the  wound, 
and  the  lower  margin  of  the  pyriformis  muscle  and  the  spine  of  the 
ischium  well  defined.  The  arteries  will  be  found  in  front  of  the  pyri- 
formis muscle :  near  its  lower  margin  the  sciatic  is  superficial  to  the 
pudic,  and  passes  behind  it  to  gain  the  outer  side.  Venae  comites 
siceompany  both  vessels.  To  the  inner  side  of  the  pudic  at  this  point 
lie  the  internal  pudic  nerve  and  its  inferior  hemorrhoidal  branch.  The 
.sciatic  here  is  superficial  to  both  the  great  and  small  sciatic  nerves.  The 
ligature  should  be  placed  as  near  the  pelvis  as  possible. 

Lii^ature  of  the  Gluteal  Artery. — Position  as  in  the  preceding  ope- 
ration. With  the  thigh  rotated  in,  a  point  at  the  junction  of  the  upper 
with  the  middle  third  of  a  line  drawn  from  the  posterior  iliac  spine  to 
the  top  of  the  great  trochanter  will  overlie  the  gluteal  artery  as  it 
emei^ges  from  the  sciatic  notch.  An  incision  five  inches  in  length,  with 
tlie  centre  over  the  above-men tioue<l  point,  is  made  along  this  line.  The 
incision  runs  parallel  with  the  fibres  of  the  gluteus  maximus,  which  are 
separated  the  thickness  of  the  muscle.  A  muscular  branch  may  be  met 
with  which  will  serve  as  a  guide  to  the  trunk.  The  deep  fascia  between 
the  glutei  is  divided,  and  the  contiguous  borders  of  the  gluteus  medius 
and  pyriformis  cleared,  and  the  two  muscles  separated  and  held  apart 
with  retractors.  The  superficial  division  of  the  artery  passes  between 
these  two  muscles,  and  is  followed  down  to  the  main  trunk.     Care  must 
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be  taken  to  avoid  the  vein  and  ner\'e,  and  the  ligature  should  be  placed 
as  far  within  the  notch  as  possible,  almost  within  the  pelvis,  as  the  arten 
divides  soon  after  emerging  therefrom.  Some  fibres  of  the  great  sacio- 
Bciatic  ligament  may  have  to  be  divided. 

Ligature  of  the  External  Iliac  Artery. — The  modified  form  of  Sir 


Fid.  63. 


Fio.  ft4. 


eplRutrlc  arbrlct  (Bernard  ami 


Astley  ('(Miper's  oixTiitiim  in  aw  fciHows :  The  patient  lying  on  the  back, 
head  and  shonlders  sliphtty  raised,  an  incision  is  made  three  and  a  half 
inches  long  above  I'onpart's  lijranient,  Tiie  ineision,  slightly  cun"ed, 
beginniujr  one  and  a  qnarter  inches  imtwide  the  pnhic  spine,  nme  for 
two-thirds  of  its  conrse  ahont  tlirec-cighths  oi  an  inch  above  the 
ligament  and  jKinillel  with  it,  the  onter  third  curving  slightly  away  from 
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tbc  Ijlfament.  The  ekiii  tiiid  wiiyifrficial  tissues  having  Ix-eii  cut  through 
tiKJ  iJu' dividp«l  Hii)>erficial  ciiigif^trir  arterj-  sel^u^e(l  by  ligitture,  toreioii, 
IK  |ire#iire-forceps,  tlHf  whilu,  ^•tisteuiag  npDneurrMiis  »t"  the  external 
clJiijiie  Dtiw  liniught  iiilu  view  is  diviilwl  in  the  line  of  the  primary 
iDiiflDD,  CtJlowing  very  nearly  ihf  din-ciirni  uf  its  tihrt-ji.  The  parts 
iitiiig  rntraoted,  the  outer  Imriicr  of  tliv  mtiiiiineii  tt.'ndon  is  made  out  at 
Ifcr  inner  angle  of  the  wmind.  The  lowt-r  hbree  of  the  internal  olilique 
IK  divided  chiee  to  tJieir  atlachiuenl  to  PoujNirt's  ligiunent  as  far  an 
newsanr.  The  transversalis  muscle  is  attaclied  only  to  the  outer  third 
if  ik-  hgament  (Figs,  (J:i-ti5). 

The  (nuiHverwlis  fascia,  being  exposed,  is  divided  transversely  over 
ftf  artfTV  and  as  far  on  eillier  side  as  neceswirj'.  The  tieep  epigastric 
irtiiy  lyii^  between  this  fascia  and  the  pcrituneiitn  must  be  avoided. 

UK  fxt«mul  iliat;  artery  now  being  made  out,  the  :!iub|X'rituneal  tis- 
uriiboiit  the  vessels  ahonld  be  carefully  loosened,  and  the  peritoneum 
[rallrtl  from  the  arU?ry  and  vein  with  the  utmost  care  and  pushed 
npwrd  tuwanl  the  umbitieus,  and  held  out  of  the  way  with  a  broad 
RtrarlAr,  The  hx>sf  subi)eritonenl  tissue,  which  forms  a  kind  of  sheath 
for  the  arte ry,  shouhl  be  cautiously  cleared  away  and  the  needle  passed 
f^mviihin  outward.  In  closing  the  wound  the  divided  fibres  of  the 
iitrntal  oblir|U4!  niiiy  I>c  attached  to  Fuupart's  ligament,  and  the  aponeti- 
iwienf  the  external  oliUijne  united  by  a  few  catgut  sutures. 

Abemetliy's  rtperati(m  la  described  in  South's  Pheliim  as  follows : 
*Aii  incision  four  inches  in  length,  commencing  one  and  a  half  inches 
*b(iTiT  and  to  the  inner  side  of  the  anterior  superior  iliac  spine,  is  carried 
ii«n,  eurx'iug  slightly,  with  concavity  below,  to  within  half  an  inch  of 
PflUfari's  ligament,  a  little  below  its  centre.  The  muscles  arc  divided 
In  "Her,  the  ]>eritoneuni  exposcti  and  puslieil  back  as  in  the  former 
BPtLini,  and  the  vessel  i-caclietl.  This  method  enables  one  to  reach  the 
<n*n'  higher  up,  but  Coojier's  ojieration  in  more  easily  pertornied." 

Ugatioa  of  the  femoral  artery  is  usually  performed  at  the  base  of 
^'arpCi  triangle,  at  its  apex,  and  in  Hunter's  canal.  With  the  hip  a  little 
S«*m«nd  the  thigh  abducted  and  rotated  outward,  a  line  dmwn  from 
aiil"ay  hctn-pcn  the  anterior  su|wrior  spine  of  the  ilium  and  the  sym- 
[i^fm  pubis  to  the  lulK-rosity  of  the  internal  condyle  will  indicate  it« 
"Wwe.  The  centre  of  Poupart's  lif^ament  is  to  the  outer  side  of  the  line 
•^  the  vessels. 

liffatian  of  the  common  femoral  is  best  done  at  the  base  of  Scarpa's 
'wiglc.  The  patient  lies  u|M'n  the  back,  with  the  hips  a  little  flexetl, 
w  ihi^h  alxlucted  and  rotated  (nitwanl,  the  knee  l)ent,  and  the  leg  rest- 
'Ifi'in  Its  external  surface.  The  surgeon  stands  on  the  outer  side  of  the 
™ib,  and  cut.-*  from  alKive  downward  on  the  right,  and  ci'iv  rcrsrf  on  the 
Wl-   An  assistant  stands  on  the  opjmsitc  side  (Figs.  (i;{-67). 

An  iiici.4iou  two  inches  in  length,  commencing  just  above  the  eentre 
"f  Pnupart'ri  li^ment,  is  made  downward  directly  over  the  course  of  the 
'frry.  The  fatty  tissue  covering  the  fascia  lata  having  been  reached, 
"  nivi'Iwi,  care  being  taken  not  to  injure  any  of  the  Ivmphatic  nodes 
•o^  tte  superficial  epigastric  and  suiierficial  circumflex  iliae  veins.  The 
"iWllttTu  fascia  is  divided  in  the  line  of  the  original  wound,  especial 
*■»  being  taken  to  avoid  the  superior  external  pubic,  the  snpc^-rficial 
*p(!Wtrie.  "r  other  arterial  branches.     The  crural  branch  of  the  genito- 
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tixnvdX  nerve  lie.s  on  the  sheutli  uf  the  urtery,  on  the  outer  side.  The 
sheath  being  carefully  opened,  tlie  needle  in  piissetl  from  the  inner  side. 
Ligation  of  the  Superficial  Femoral  at  the  Apex  of  Scarpa's  Tri- 
angle.— Position  «tme  Ols  m  preceding  operation.  An  incision  over  the  lint 
of  the  vessel,  with  its  centre  at  the  ap«!X  of  the  triangle,  is  niaile.  Pres- 
sure, having  previously  Ixien  made  over  the  saphenous  vein  where  it  jirint 
the  deep  femoral,  will  outline  the  course  of  the  sup<!rfieial  veins.  Tlic 
saphena  will  genenilly  be  to  the  inner  side  of  the  incision.     The  integii- 


sii|«rti(iiil  \\i^-\-A  having  In-en  divided,  the  deep  fascia  is 
divided  and  the  inner  bonier  of  the  Kirtorius  nuisele  is  sought  for,  it 
being  the  guide  to  the  arten-,  and  is  ree(^nizid>le  by  the  course  of  its 
fibn-s  <hiniirtiri{  and  iini'inl,  nnderiieath  which  (lie  sheath  of  the  vessels 
will  be  found.  The  nuiselc,  having  been  detached  with  the  finger,  U 
held  <)ntwanl  with  a  ntniclor,  exposing  the  sheath,  the  arter\-  in  front, 
and  the  vein  behiu<l,  Ihc  long  saphenous  nerve  generally,  and  sometimes 
a  nerve  to  the  vastus  interiius  lying  on  the  vessel.  The  sheath  having 
been  eaivfnlly  "jK-ned,  the  needle  is  passe<l  from  within  outn-ard,  caution 


LirjATlos  OF  autrr/ks.  153 

irimr  U'^ti  ti>  avoid  injur)'  to  the  veiu.     If  tUe  vein  is  wounded  by  the 
Millir.  itshiiuld  he  cIomhI  by  a  smull  ligattiro  ami  the  ligature  applied 
Bin  tlw  arftrj-  higher  uji.     A  needle  curved  laterally  will  be  more  readily 
Jpfwd  undiT  the  vessel. 

Lt^tore  of  the  Superficial  Femoral  in  Hunter's  Canal. — Position 
'iL-iin  prwedinji'  Djx'nilion.  An  ineision  thn'e  jim!  ii  i|ii!irter  Inehes 
,,is  made  over  the  eourse  of  the  vessels  in  the  niidiUe  third  of  the  thigh. 
n  the  subcutaneous  tisnue  will  be  Ibunil  the  anterior  division  of  the 
Hcnnl  cutanvouH  nerve,  unil  to  its  inner  side  the  long  saphenous  vein, 
rhirh  mii^t  be  drawn  to  the  inner  side.  The  fascia  lata  is  now  divided 
in  till'  line  of  the  priuiary  incision,  tlie  sartoriiis  muscle  exposed,  and 
lUrior  onler  eilpe  drawn  inwanl.  The  leg  being  now  well  abducted, 
^nkiii);  uniminent  the  libres  of  the  adductor  niagnus  and  the  lower 
unlrr  lit  tlw  adductor  longui^,  the  site  of  Hunter'n  canal,  lying  between 
■41k aililiiclor  magnus  and  the  vastus  internum,  will  be  well  defined. 

tlearing  away  anv  fiitty  tissue  that  may  obseiiro,  the  part  of  the  fascia 
'  niingthe  roof  of  Hunter's  canal,  with  its  fibres  running  transversely, 
II  W  made  distinet.  At  this  p<iint,  at  the  outer  side  of  the  wunnd, 
Wir  Dervp  to  the  vastus  intemus  must  be  looked  for.  OjKning  the  canal 
Wia  tlic  line  of  tlio  wound,  the  artciy  is  exposed,  and  the  needle  may  be 
►n-enlfrom  either  side.  In  front  and  to  the  inner  side  will  be  found 
1  llir mlimnl  suphennUn  nervo,  whicii  must  be  avoided  and  care  taken  not 
I  li'injiiR'  (lie  vein  (Figs.  liU  iiiid  HI). 

Lieature  of  the  popliteal  artery  is  mrely  required.     Brjant  says:' 
'1  Imnlly  know  under  what  circimistanees  this  artery  may  require  the 
I ilipliintion  of  a  ligature,  except  for  a  wound;  an  for  rupture  of  the 
r  for  aneurism,  the  oiieration  is  as  inapplicable  as  it  would  be 

|llB!U«TO»rul," 

Tlip  \-esscl  may  be  restched  In  its  upper  part  by  an  incision  along  the 
I'Wicr  biirder  of  the  semi-membranosus  muscle,  and  in  its  lower  by  an 
I  iikiwuii  U^iween  the  heads  of  the  gastrocnemius.  In  the  upper  part  the 
vwn  lie,  to  the  outer,  and  in  the  lower  to  tlie  inner,  side  of  the  artei^. 
The  Mtdle  should  be  (nssed  from  without  inward  above,  and  from  within 
"Wwrd  In-low.  The  nerve  is  still  more  auperfieial,  and  above  is  still 
lanbiT  iitit,  lying  cl^■e^  the  artery  at  the  back  of  the  knee,  and  to  the 
ii"fr!.i(le  l»enejith  the  gastnK.>nennus. 

Ligature  of  the  Poaterior  Tibial  Artery. — A  line  drawn  from  the 
wnuci.f  the  [Kiiilileul  space  Ui  a  [xiint  midway  between  the  inner  nialte- 
"In'aml  ihe  heel  will  etuivspiuid  ti.  llic  i.nver  half  of  the  artery.  The 
"Hipwyf  curves  slightly  inwiml  fr..Mi  this  line. 

Ill  operations  on  this  artery  llie  {mtieut  lies  on  the  Imek,  the  knee 
■I'tiil,  tlie  leg  lying  on  the  outer  aide,  the  feet  on  the  table,  secured  in 
['"*  I'wiion  by  an  assistant.  The  surgeon  stands  on  the  outer  side  of 
TO'lFij,-*-.  Hi*  anA  «»). 

'"  tlie  middle  of  the  esilf  an  ineii^ioii.  four  inches  in  length,  in  the 
li*  lliird  of  the  leg  is  rii;idi>.  |i:iriilli-l  t.i  the  inner  mai^in  of  the 
crest.     After  dividing  the 

._ „ .J lernal  siiphennus  vein,  which 

'bwild  Ix-  (Iniwn  aside.  The  fibres  of  tlie  deep  fa.seia,  all  of  which  are 
•■"■tavprw,  are  dividwl  and  the  mai^in  of  the  gastrocnemius  brought  into 


■■""««■  irnrfi  oi  tne  leg  is  riiii'H',  |i:iriiiii-i  oi  tn 
"*;wiiud  lliree-ipiarters  i.f  an  ineli  lirliirnl  i)«  en 
^in mn"  inwl  be  taken  n^t  to  iiijore  llu'  interna 
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view.  The  hoIciis  ih  next  exposed  and  divided  the  length  of  the  indaun, 
the  aponeurosis  with  ifc»  flcsliy  fibres  being  cut  through.  Hera  the  knife 
should  be  held  pcr|)i<ndioular  to  the  muscle,  its  edge  directed  toward  the 
tihia  au<l  the  blade  nearly  horizontal.  The  fascia  covering  the  vei^U 
and  the  deep  muscleii  of  the  leg  is  now  exposed,  and  the  arten-  can  lie 
frit  lying  near  the  onter  border  of  the  tibia.     The  nen-e  lies  to  the  outer 


posti-rior  llliljt 


side  of  the  artery.  The  veins  an'  very  t-onsiiieuous,  and  may  hide  iIk 
vOHsel,  and  in  iiU  probaliility  will  havf'  to  l)e  included  in  the  ligature. 
The  necKlle  must  lie  |Kissed  t'nim  the  nerve. 

Ligature  in  the  lower  tliinl  of  the  leg  is  applied  by  nn  incision  two 
inches  in  lengtli  along  the  line  of  the  artery  midway  between  the  mar^n 
of  the  tcndo  Achillis  ami  the  inner  edge  iif  the  tibia.  The  superficial 
and  deep  fasc'ia  are  divided,  as  well  as  the  annular  ligament  at  its  upper 
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The  arlery  will  be  t'nund  lying  on  the  flexor  longiis  digitorinn 

\»,  with  (he  nerve  to  the  outer  side.     Tlie  needle  \a  passed  from  the 
I»e,  and  the  venje  comites  may  have  to  \w  included. 
Ligature  behind  the  Molleolua. — .\  curved  imision,  two  inches  long, 

laiie  aliiint  one-half  iin  inch  hi'hind  and  panillil  with  the  margin  of 
t  inner  mallooliiK,  the  knife  being  diri'cted  towiiivj  the  tibiii.  The 
teruiil  annular  ligament  is  divided  over  the  artery.     The  vessele  and 

I'e  lie  in  a  giip  between  the  tcndoi]s,  and  ean  be  readily  made  out  by 
t  lijucb.     Ht^'purating  the  artery  from  the  vein,  the  needle  ix  {Ntseed 

D  witlitn  iMilwanl  (Figs.  68  and  69). 

LiTBtore  of  the  Peroneal  Artery. — The  patient  lies  upon  the  sound 
'  ,  almost  im   rlic  id"hinien,  with  the  knee  slightly  flexed  and  the  leg 

i  firmly  on    ttir   laMe  cm    its  antero-internal  surface.     An  incision, 

t  aiid  half  inelie^  loi'gi  is  made  parallel  with  and  immediately 
Aiixl  the  outer  Inirder  of  the  fibula,  the  centre  of  the  incision  corre- 
pmuliDg  to  the  middle  of  the  leg.  The  fascia  having  been  divided,  the 
'  M  Diiiscle  it«  exposed  and  drawn  inward.     It  may  be  necessan'  to 

T  tlie  lower  fibres  of  this  muscle  which  arise  from  the  upper  third 
f  the  lihuhi.  Drawing  it  aside,  exposing  the  fibula,  tlie  fibres  of  the 
r  lungus  pollicia  are  severed  close  to  the  fibula  until  the  niem- 
nrwiu  wall  of  the  cuiml  enclosing  the  vessele  is  exposed.  Carefully 
rrine  this  upen,  the  artery  is  found  lying  against  the  inner  margin  of 
fefiniila.     The  needle  may  be  [msscd  from  either  side,  including  the 

uecvniitea  (Figs.  70  and  71), 

Ligature  of  the  Anterior  Tibial  Artery. — The  course  of  this  artery 
till  In'  found  under  a  line  fn>m  midway  between  the  head  of  the  fibula 
wi  ilii-  outer  tuberosity  of  the  tibia,  extending  down  to  the  centre  of 
*  K  ankle-joint  in  front.  The  patient  lies  uixin  the  back,  the  limb 
«i»ieht  upon  the  table,  fully  rotated  inward,  with  the  foot  projecting 
ieyiind  tin-  table  and  forcibly  extended. 

In  Ihc  upper  third  of  the  leg  an  incision,  three  and  a  half  inches 
'i,  is  made  along  the  line  of  the  arterv,  its  upper  end  about  one  inch 

vilie  heail  of  the  tibia.  The  deep  fascia  is  divided  along  the  same 
Wf,  iiul  the  interval  between  the  tibialis  anticus  and  the  extensor  com- 

"li*  iligilonmi  made  out.     The  foot  is  now  flexed  to  relax  these  mus- 

f,  iiwi  ihe  space  between  them  opened  up  by  finger  or  handle  of 
Wlpel,  the  external  bonier  of  the  tioia  being  distinctly  made  clear  to 
*  tniu-h  before  the  artery  is  sought  for,  the  extenser  commiuiis  l)eing 
ii  down  by  the  fingers  of  the  left  hand,  while  an  assistant  Iiolds  the 
Biilis  anticus  toward  the  tibia  with  n  retractor  (Figs.  70  and  71). 

The  artery  will  Ij?  found  lying  on  the  interosseous  membrane  to  the 
"Iter  side  of  the  border  of  the  tibia,  covered  and  held  down  by  a  mode- 
wy  dense  connective  tissue.  A  second  retractor  now  holds  back  the 
Swwr  communis,  and  the  artery  is  exposed.  The  venie  comites  may 
'WtD  be  included  in  the  ligature.  The  ner\'e  lies  to  the  outer  side  of 
■  Wi>rs.  and,  as  it  sometimes  does  not  join  the  arteiy  until  the  middle 
M  of  the  leg  is  reachol,  may  not  be  seen.  The  needle  is  pnsi^eil  from 
™«itinwaril. 

In  the  midflle  third  of  the  leg  make  an  incision  three  inches  long 
W  the  line  of  the  artery.  The  deep  fascia,  Ijeing  exposed,  is  divided 
'  tte  interval  lietween  the  tibialis  anticus  and  the  extensor  communis 
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digitonim,  tlie  luttor  being  tt^ndinoiis  at  this  ]x>int,  Tlic  foot  is  flud 
and  the  muscles  eojiaratetl  with  the  handle  of  the  scalpel,  keeping  iD  tbt 
dirLi^tion  of  the  tibia.  The  artcn'  will  be  found  on  the  interost^ni 
membrane,  the  extensor  poUicis  to  the  outer  side.  The  nerve  mtII  Ik 
exposed  before  the  artery  is  reached,  as  it  lies  in  front  of  the  ves*k 
The  needle  may  \w  pas.>*c«J  from  either  side.  The  vense  oomites  maytc 
Fic;.  TO.  Fio.  71. 


inclitdcd  in  the  lipitiin'.  Imt  the  nerve  mnst  l>e  Ciirefnlly  protwte*!  from 
injury  (FifTs,  7(1  iind  71 ). 

Lifratiirc  in  the  lnwi-r  tliinl  ut  tlie  li-jr  is  a))|)licd  by  an  incision  tw« 
t(.  two  and  n  lialf  inches  in  leiiy:tli  over  the  line  of  the  artery,  and  just 
to  llie  outer  side  of  th<'  temlou  of  the  tibialis  anticns,  identifving  with 
ccrtjiiiitv  tlie  tciidiin.  The  foot  need  not  be  <|uite  so  much  nrtated  as  in 
the  preeedinfT  ..iKT.ition.     The  ilwp  liiseia,  or  upixr  Imnd  of  the  annular 
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b'gameoty  is  divided  in  the  same  line^  and  the  tendons  of  the  tibialis 
Mticus  and  extensor  pollicis  exposed  and  defined.  The  artery  will 
be  found  between  them  on  the  front  of  the  tibia,  imbedded  in  fatty  con- 
nective tissue.  The  foot  being  slightly  flexed,  the  tendon  of  the  exten- 
sor pollicis  is  drawn  to  the  outer  side  with  a  blunt  hook,  exposing  the 
artery.  The  nerve  lies  to  the  outer  side,  and  the  needle  should  be  passed 
from  it  The  vense  comites  can  be  readily  separated  (Figs.  70  ana  71). 
Ligature  of  the  Dorsalis  Pedis  Artery. — This  vessel  extends  from 
the  centre  of  the  front  of  the  ankle,  midway  between  the  malleoli,  to 
the  middle  of  the  first  interosseous  space.  The  patient  lying  on  the 
back,  the  heel  is  steadied  firmly  on  the  table.  The  surgeon  stands  on 
the  outer  side  of  the  foot,  cutting  from  above  downward  on  the  right, 
and  rice  versd  on  the  left. 

An  incision  commencing  at  the  lower  border  of  the  annular  ligament, 
one  and  a  half  inches  long,  is  made  over  the  course  of  the  artery,  and  will 
be  between  the  tendons  of  the  extensor  pollicis  and  the  inner  tendon  of  the 
extensor  communis  digitorum.  The  dorsal  fascia  is  divided  in  the  same 
line,  and  the  vessel  will  be  found  imbedded  in  the  connective  tissue 
close  to  the  bone.  The  ankle  should  be  slightly  relaxed  as  the  vessel 
is  sought  for.  The  needle  should  be  passed  from  the  outer  side  to 
avoid  the  nerve. 


IV 


CHAPTER  IV. 

SURGICAL  DISEASES  AND  INJURIES  OF  THE  RESPIRATOR 

ORGANS. 

By  D.  Bryson  Delavan,  M.  D. 


Inspection  and  palpation  of  the  exterior  of  the  neck  in  the  neighborhood  of 
the  larynx  and  trachea  will  sometimes  demonstrate  deviations,  deformities,  and  the 
degree  of  mobility  of  these  organs.  Auscultation  of  the  larynx  by  means  of  tlw 
stethoscope  is  sometimes  useful  in  cases  of  foreign  bodies,  tumors,  and  the  like. 
Palpation  applied  to  the  pharynx  and  the  entrance  of  the  larynx  is  occasionAlW 
valuable.  No  method,  however,  is  comparable  with  the  laryngoscope,  by  whici 
the  interior  of  the  larynx  and  trachea  can  be  directly  demonstrated. 

GSdematouB  laryngritis  is  a  serous,  sero-purulent,  or  purulent  infil- 
tration of  the  submucous  cellular  tissue  of  the  larynx,  and  is,  pracdcallj 
speaking,  an  acute  cellulitis.  The  frequency  of  its  association  with 
erysipelas  has  often  been  observed.  The  oedema  may  be  situated  above, 
at,  or  under  the  glottic  aperture.  It  is  generally  above  and  in  the 
aryteno-epiglottic  folds  and  the  ventricular  bands,  which,  with  the 
epiglottis,  may  become  enormously  swollen  and  entirely  occlude  the 
larynx.  The  swelling  is  usually  bilateral.  Unless  resolution  takes 
place  the  infiltration  may  become  sero-purulent,  and  later  purulent, 
resulting  in  abscess. 

(Edema  of  the  larynx  may  be  inflammatory  or  non-inflammaJtoniy 
a,cute  or  chronic. 

The  non-inflammatory  form  may  occur  from  certain  non-surgical 
causes. 

Inflammatory  oedema  may  develop  from  an  attack  of  acute  catarrhal 
laryngitis  or  complicate  erysipelas  of  the  pharynx. 

Symptoms. — The  chief  local  symptoms  are  dyspnoea,  aphonia,  dys- 
phagia, with,  (x?casionally,  cough,  and  a  sensation  of  marked  irritation 
in  the  throat.  The  laryngoscope  reveals  intense  congestion  of  the  larynx 
and  often  of  the  adjacent  parts,  with  the  characteristic  swelling  of  the 
arytenoids  and  the  epiglottis.  The  latter  may  attain  such  size  as  to 
entirely  occlude  the  larynx,  and  thus  produce  asphyxia.  The  false  vocal 
bands  are  sometimes  iniplicatcHl,  The  disease  may  be  unilateral,  but  is 
more  often  symmetrical. 

Treatment  must  be  prompt.  In  early  stages  applications  of  cold 
in  and  outside  of  the  larj^nx,  or,  if  better  borne,  steaming  inhalations 
(tr.  benzoin,  co.,  acid,  carbolic,  or  tr.  opii,  of  either,  .^j-Oij).  The  admin- 
istration of  a  slightly  purgative  dose  of  calomel  is  often  valuable.  Vocal 
and  physical  rest.  To  relieve  temporarily,  local  applications  of  a  4  per 
cent,  solution  of  cocaine.  Should  crdenia  become  severe,  scarification,  per- 
formed A\  ith  the  concciiled  laryngeal  knife,  aided  by  laryngoscopic  demon- 
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strntion  of  the  parts,  or  with  Buck's  scarificator.  Following  scarification, 
^pph'cation  of  cocaine  to  the  larynx,  as  suggested  by  the  writer,  for  the 
purpose  of  constricting  the  oedematous  tissues  and,  if  possible,  emptying 
^hc>iu.  If  necessar}',  quick  tracheotomy,  in  which  the  simplest  methods 
*^iX'  permissible,  for  want  of  better,  as  long  as  the  asphyxia  is  relieved. 

The  value  of  the  O^Dwyer  tube  in  these  cases  has  often  been  proved. 
Besides  relieving  the  dyspnoea,  its  pressure  upon  the  infiltrated  parts 
^^\y  actually  hasten  the  disappearance  of  the  oedema.  These  cases 
should  be  watched  throughout  with  the  closest  vigilance. 

Imjubibs  to  thb  Labynx. 

Contusion  of  the  larynx  has  sometimes  been  observed.  Its  results 
may  be  slight  and  limited  to  the  rupture  of  a  few  submucous  vessels,  or 
extravasation  may  be  extensive  and  dangerous.  Complicating  fractures 
or  dislocations  of  the  cartilages  may  cause  rupture  of  blood-vessels, 
nerves,  or  ligaments. 

The  SYMPTOMS  are  aphonia  and  dyspnoea,  the  latter  sometimes  severe. 
Laryngoscopic  examination  will  usually  reveal  the  nature  and  seat  of 
the  lesion.  Treatment  of  moderate  extravasation  when  seen  early 
consists  of  local  rest,  cold,  and  application  of  astringents. 

"Wounds  of  the  larynx  and  trachea  generally  complicate  more 
extensive  injuries  of  the  neck,  involving  division  of  the  great  vessels 
and  speedy  aeath.  Sometimes  the  larynx  or  trachea  may  be  wounded, 
the  oe^\^cal  vessels  receding  before  the  knife,  and  thus  escaping  injury. 
(  Vide  Chapter  V.) 

Inflanrunation  or  septic  infection  is  a  more  frequent  source  of  danger 
in  the  smaller  wounds,  and  in  the  larger  ones  necrosis,  inhalation  of 
detached  fragments,  growth  of  granulations,  secondary  hemorrhage, 
tracheo-bronchitis,  pleurisy,  and  broncho-pneumonia.  Death  in  from 
eleven  to  fourteen  days,  and  recovery  in  uncomplicated  ones  in  from 
thirty  to  forty.  Defective  voice,  laryngeal  stenosis,  and  tracheal  fistula 
sometimes  result.  The  prognosis  is  serious,  especially  in  the  case  of 
small  penetrating  wounds.  Treatment  must  be  prompt  and  energetic. 
Union  by  first  intention  is  unusual.  Provision  should  therefore  be  made 
for  drainage.  Usually  hemorrhage  must  be  checked  and  asphyxia  pre- 
vented. The  air-passages  must  be  cleared  of  blood,  partly  detached  frag- 
ments of  tissue  removed,  a  tracheal  cannula  inserted,  the  strength  of 
the  patient  sustained,  and  the  indications  in  special  cases  actively  met. 
Tracheotomy  may  be  required,  on  account  of  asphyxia  and  to  relieve 
hemorrhage,  which  the  asphyxia  increases.  If  necessary  the  tampon-can- 
nula  should  be  employed.  Some  recommend  a  preventive  tracheotomy 
where  the  constant  attendance  of  a  surgeon  cannot  be  secured,  in  view 
of  the  danger  of  displacement  of  the  wounded  parts  or  of  sudden 
oedema.  This,  however,  is  not  always  necessary.  Sometimes  the  intro- 
duction of  a  large  catheter  or  other  suitable  cannula  may  give  the 
required  relief.  Where  the  wound  is  near  the  crico-thyroid  space  intu- 
bation may  sometimes  be  valuable. 

Fracture  of  the  Lannix. — Most  common  in  men,  and  is  generally 
due  to  direct  violence.  It  may  be  simple  or  compound,  incomplete  or 
complete.     The  thyroid  is  most  often  implicated,  the  cricoid  next,  while 
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fracture  of  both  is  unusual,  and  that  of  the  arytenoids  very  rare.  Frac- 
ture may  be  complicated  with  fractures  and  wounds  of  neighboring  parU 
and  with  injury  to  tlie  external  jugular  vein. 

The  SYMPTOMS,  varying  in  severity,  are  functional  disturbance, 
expectoration  of  frothy  blood  or  of  bloody  mucus  at  or  shortly  after 
the  time  of  the  accident,  stridulous  respiration,  dyspnoea,  more  or  W 
aphonia,  dysphagia,  and  sharp  pain  in  the  larynx,  increased  on  prescinre. 
Inspection  will  reveal  swelling  and  ecchymosis,  and  over  the  lannx 
itself  various  irregularities,  with  unusual  flexibility,  mobility,  or  even 
crepitation  of  the  cartilages.     All  of  the  latter  signs  may  be  absent. 

The  symptoms  are  sometimes  slight  and  recovery  speedy.  Gener- 
ally, they  are  either  severe  from  the  first  or  gradually  become  ??«». 
Later,  the  danger  is  from  abscess,  necrosis  of  fragments,  and  the  fomw- 
tion  of  deforming  cicatrices  and  consequent  stenosis  of  the  larynx. 

The  PROGNOSIS  is  serious,  and  the  rate  of  mortality  verj'  high, 
especially  in  fractures  of  the  cricoid.  Resulting  cicatricial  stenosis  of 
the  larynx  may  make  the  permanent  wearing  of  a  tracheal  cannula 
necessary. 

Diagnosis  is  easy  except  where  there  is  little  displacement  and 
much  swelling. 

Treatmiint. — Several  methcxls  of  treatment  have  been  n»com- 
mended  :  while  some  cases  have  recoveretl  without  surgical  aid,  trach- 
eotomy has  generally  been  advised  when  dyspnoea  threatens.  In  frac- 
tures with  displacement  tracheotomy  may  be  followed  by  attempts  at 
replacement  of  the  fragments  and  their  retention  in  position  by  meaai^ 
of  a  suitable  sup[)ort.  Some  advise  a  thyrotomy  and  the  separation  of 
the  two  halves  of  the  larj'^nx  until  the  fragments  have  united  in  gwA 
])osition,  or,  if  some  have  become  detached  so  as  to  obstruct  the  lar\*nx, 
to  either  replace  or  remove  them.  Wagner  performs  thvrotomy,  ase|>- 
ticizes  the  wound,  replaces  or  removes  the  iragments  oi  cartilage,  and 
packs  the  cavity  of  the  larynx  with  iodoform  gauze. 

In  some  cases  intubation  may  be  fonnd  useful.  In  fracture  of  the  trachea,  a 
rare  condition  giving  a  bad  prognosis,  the  symptoms  are  dyspnoea,  extravasatioD. 
and  emphysema,  with  pain  on  pressure  over  the  seat  of  the  fracture.  For  treat- 
ment, complett;  quietude  and,  if  dyspnoea  occur,  tracheotomy. 

Bums  of  the  air-passages  may  be  caused  by  the  inhalation  of 
flame  or  steam  or  by  tin;  swallowing  of  hot  or  caustic  liquids.  Such 
accidents  are  quickly  followed  by  acute  inflammation,  and  sometimt^ 
by  considerable  swelling.  Inflamnuition  may  extend  to  the  trachea, 
bronchi,  and  lungs. 

The  early  symptoms  are  pain,  dyspnopa,  dysphagia,  aphonia,  and 
shock.  Respiration  is  rajnd  and  stridulous,  the  countenance  |>ale  and 
anxious,  and  there  is  marked  restlessness.  The  symptoms  may  be  mild 
at  first,  but  later  severe,  esjx^cially  aft<T  the  ingestion  of  caustic  liquids. 
Often  (Todema  of  the  larynx  and  fatal  dyspnoea  soon  supervene,  or,  if 
these  are  escajwd,  pulmonary  conii)lications  (piickly  follow. 

The  nrACJNOSLS  may  be  nuule  from  the  history  of  the  case,  and,  when 
this  is  unobtainable,  from  the  lesions  visible  in  the  bucctd  cavity. 

Mild  cases  may  recover  in  a  few  dnys.  More  often  death  results  in 
from  one  to  two  days  from  shock  or  dyspncea,  or  later  from  lar^'ngitis, 
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bronchitis,  and  pneumonia.  Cicatricial  stenosis  of  the  lan'nx  often 
results. 

Treatment. — The  inhalation  of  flame  or  of  steam  is  always  a  grave 
accident,  complicated  as  it  usually  is  by  other  injuries  or  burns,  and  by 
physical  depression  and  severe  mental  shock.  Absolute  quiet  should  be 
secured,  the  strength  supported,  the  digestion  regulated,  and  the  patient 
carefully  watched  for  the  development  of  serious  respiratory  symptoms. 
Many  have  recommended  the  administration  of  calomel.  Warm  inhala- 
tj(m8,  containing  a  small  proportion  of  opium  (tr.  opii  i5J,  boiling  water 
Oj),  are  sometimes  successful  in  relieving  irritation  and  quieting  glottic 
spasm  and  cough. 

When  cedema  is  imminent,  if  the  case  is  seen  early,  cracked  ice,  held 
in  the  mouth,  will  often  subdue  the  inflammation  and  quiet  the  pain. 
The  patient  must  not  be  left  imwatc»,hed  for  a  moment,  and  if  oeaema 
occur  prompt  aid  must  be  afforded  by  scarification  and  the  subsequent 
application  of  cocaine.  Often  urgent  dyspnoea  develops  with  startling 
rapidity,  requiring  instant  relief  by  intubation  or  tracheotomy.  Where 
caustic  fluids  have  been  swallowed  neutralizing  agents  should  of  course 
be  resorted  to  if  the  case  be  seen  in  time. 

Foreign  Bodies  in  the  Aib-passagbs. 

Liqtdds  accidentally  drawn  into  the  larynx  or  trachea  are  usually 
expelled  by  efforts  of  coughing.  When  there  is  larj'n^eal  insensibility 
it  i*  more  serious.  The  only  symptoms  may  be  severe  dyspnoea  and  the 
existence  of  moist  tracheal  rftles.  Death  follows  at  once  or  is  caused 
secondarily  by  pulmonary  inflammation.  Spasm  of  the  glottis  and  even 
death  mav  be  caused  by  the  topical  application  to  the  larynx  of  strong 
meilicatcd  solutions. 

The  entrance  of  blood  or  pus  into  the  air-passages  may  cause  rapid 
suffocation.  Pus  from  the  pleural  cavity,  from  an  abscess  of  the  liver 
or  of  the  mediastinum,  may  find  its  way  into  the  air-passages. 

Treatment. — Coughing  will  usually  suffice  to  expel  small  quantities 
of  fluid.  In  severe  cases,  as  drowning,  the  [>atient  should  be  held  with 
his  head  and  shoulders  directed  downward,  his  tongue  drawn  well 
forward,  and  artificial  respiration  resorted  to.  Severe  glottic  spasm, 
entrance  of  blood  or  pus,  may  make  it  necessary  to  do  tracheotomy  and 
remove  the  fluid  by  aspiration. 

Soluh, — The  entrance  of  a  foreign  body  into  the  air-passages  must 
always  be  regarded  as  one  of  the  most  serious  of  accidents.  IntrcKluc- 
tion  through  an  external  wound  is  unusual. 

The  variety  of  bodies  which  may  he  inlialed  is  unlimited.  Their  size 
is  necessarily  restricted  to  the  diameter  of  the  glottic  aperture.  Of 
course  upon  the  size,  shape,  nature,  and  seat  of  lodgement  of  the  object 
will  depend  largely  the  degree  of  harm  which  it  may  inflict. 

Foreign  bodies  may  simply  lodge  in  the  larynx  itself,  or  may  he. 
detained  in  one  of  the  ventricles  or  wedged  in  the  rima  glottidis.  They 
may  become  fastened  in  the  trachea,  or  descend  to  its  bifurcation,  or 
through  one  of  the  greater  bronchi  into  one  of  the  more  remote  bronchial 
tubes.  The  right  bronchus  is  more  apt  to  be  the  seat  of  lodgement  than 
the  left. 

Vol.  n.— II 
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The  SYMPTOMS  vary  somewhat  with  the  size,  shape,  and  position  of 
the  foreign  body.  They  are  sometimes  extremely  obscure.  The  primanr 
symptoms  are — violent  spasm  of  the  larynx,  choking,  cough,  and  dis- 
tress; sometimes  vomiting  occurs,  with  relaxation  of  the  sphiucteis. 
Blood  may  be  coughed  out  immediately  after  the  accident.  The  (Its. 
pnoca  may  prove  speedily  fatal,  especially  when  a  lai^e  body  suddenly 
occludes  the  larynx.  The  body  is  sometimes  coughed  out.  Often  the« 
symptoms  subside  after  a  time,  but  certain  signs  remain,  suggesting  \U 
presence.  The  accident  may  be  unrecognized,  because  the  initial  dvji- 
pnoea  and  cough  may,  in  some  cases,  be  lacking.  The  voice  may  be 
affected.  Later  symptoms  are — modification  of  the  voice,  continued 
discomfort,  quickened  respiration,  cough  accompanied  with  exjx»ctoration 
of  frothy  or  bloody  sputum.  If  the  foreign  body  is  fixed,  the  symptoms 
may  tend  to  subside ;  but  if  it  be  movable,  a  change  in  it«  position  i* 
very  apt  to  be  accomi^nied  with  fresh  attacks  of  the  urgent  symptoms. 
The  general  condition  of  the  patient  may  not  suffer,  but,  on  the  other 
hand,  very  rapid  loss  of  strength,  appetite,  and  weight  may  ensue. 

A  foreign  body  in  the  trachea  may  cause  severe  reflex  cough,  together 
with  certain  changes  in  the  current  of  inspired  air  heard  upon  ausculta- 
tion. Lodged  in  one  of  the  bronchi,  unless  relieved  it  will  almost  cer- 
tainly cause  death.  Following  the  exclusion  of  the  air,  pneumonia  may 
readily  develop,  or,  if  the  foreign  body  be  particularly  irritating  in  \u 
character,  abscess  or  gtmgrene  of  the  lung  may  be  established.  In  sucli 
a  case  the  diagnosis  will  often  be  a  matter  of  extreme  difficulty  unless  a 
clciir  history  of  the  inhalation  of  the  body  be  obtainable.  Auscultation 
will  sometimes  reveal,  at  a  certain  jjoint  in  the  neighborhood  of  one  uf 
the  larger  bronchial  tubes,  such  changes  in  the  air-currents  as  will  indi- 
cate partial  occlusion. 

The  i»R(K}NO»is,  always  excecnlingly  grave,  is  more  serious  in  the 
child  than  in  the  adult.  Caustic  substances  or  foreign  bodies,  such  aj* 
beans,  which  are  caimble  of  swelling,  are  especially  dangerous.  The 
long-continued  presence  of  a  foreign  body  in  the  air-jiassages  may  sim- 
ulate phthisis. 

Diagnosis. — The  diagnosis,  when  difficult,  dejxinds  ujwn  the  sudden- 
ness of  attack,  the  absence  of  fever,  and  the  fact  that  the  {)atient  is 
com[)aratively  well  between  the  attacks  of  dyspnoea  or  sptism.  Some- 
times the  patient  is  conscious  of  the  movements  of  the  body  in  the 
trachea.  The  presence  of  a  foreign  IkkIv  in  the  oesophagus,  causing 
urgent  dyspnoea,  may  generally  be  demonstrated  by  means  of  the 
(esophageal  sound.  When  the  foreign  b(Kly  has  entered  a  bronchus  die 
jMissiige  of  air  into  the  lung  of  that  side  is,  to  a  greater  or  less  extent, 
prevented.  There  will,  therefore,  be  a  lack  of  inflation  and  of  respira- 
tory murmur  in  that  liuig,  without  corresponding  dulness  or  other  symp- 
tom of  acute  pulmonary  disease. 

Laryngoscopy,  aided  by  local  antesthesia,  will  often  l>e  of  great  assis^t- 
ance  in  demonstrating  the  position  of  the  foreign  Ixxly. 

Thkatment  is  often  extremely  difficult.  The  statistics  of  operation, 
although  not  sjitisfactorv,  are  slightly  in  favor  of  surgical  interferemv. 
In  simple  cases  it  is  not  good  [)nictice  to  excite  cough,  sneezing,  or 
vomiting.  Even  the  inverted  [>osition,  assisted  by  j)ercussion  upon  the 
back,  is  not  recommended,  although  often  effective  An th  children  chokwl 
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from  the  ingestion  of  too  large  morsels  of  food,  the  danger  being  the 
causing  of  spasm  of  the  glottis  by  the  impact  of  the  body  upon  the 
vocal  bands.  If  the  foreign  body  is  impacted  in  the  larynx,  it  may  be 
removed  through  the  natural  passages,  in  the  case  of  larg:c  objects,  by 
means  of  the  finger  or  a  pharyngeal  forceps.  Smaller  bodies  should  be 
removed,  with  the  aid  of  the  laryngoscope,  by  means  of  suitable  endo- 
laryngeal  instruments,  the  parts  having  first  been  thoroughly  cocainized. 
If  the  object  is  too  large  to  be  removed  at  once,  it  may  be  crushed  and 
taken  away  piecemeal.  If  it  has  fallen  into  the  tracheii,  one  of  the 
special  O'Dwyer  tubes  may  be  inserted,  in  the  hope  that  the  object  may 
be  expelled  through  it.  If  it  has  become  iinj){ictod  in  the  larynx  in 
such  a  way  that  it  cannot  be  extracted  otherwise,  thyrotomy  may  be 
indicated,  or,  if  the  object  is  small,  cricothyrotoniy.  When  the  body  has 
entered  the  trachea,  tracheotomy  is  required.  The  trachea  should  be 
opened  low  down,  and,  unless  the  body  is  easily  reached  and  expelled, 
several  rings  should  be  divided  and  the  edges  of  the  wound  widely 
separated,  the  patient  inverted,  and  efforts  made,  by  ptilpating  the  chest 
or  by  exciting  cough,  to  cause  its  expulsion.  If  necessary,  long,  slender 
forceps  may  l)e  used  for  dislodging  it.  Sometimes  the  foreign  body  will 
remain  in  sUa  for  several  days. 

Pbbichondritis  of  thb  Larynx. 

Perichondritis  of  the  larynx  is  an  inflammation  of  the  perichondrium  and  of  the 
cartilages,  sometimes  followed  by  caries  or  necrosis  of  the  latter.  It  is  generally 
secondary,  and  rarely  primary.  Among  its  most  common  causes  are  tubercular, 
«pecitic,  and  cancerous  ulceration  of  the  larynx.  It  may  also  follow  typhoid  fever, 
variola,  scarlet  fever,  erysipelas, and  pyaemia.  It  is  sometimes  occasioned  by  injury. 
When  the  perichondritis  is  due  to  deep  ulceration,  necrosis  of  the  cartilage  is  apt 
tu  follow  through  impairment  of  its  nutrition.  Separation  of  the  fragment  sooner 
or  later  takes  place.  In  some  cases  the  destructive  process  is  rapid  and  the  seques- 
trum is  quickly  detached.  Deformities,  often  leading  to  stenosis  of  the  larynx,  and 
Mimetimes  to  fistulous  openings  of  it,  and  ankyloses,  particularly  of  the  crico-aryte- 
Doid  articulations,  are  some  of  its  results. 

The  SYMPTOMS  are  often  obscure  and  not  eharacteristie.  Generally 
the  pain  will  be  increased  by  external  manipulation  of  the  larj'nx,  and 
dysphagia  and  dysphonia  may  be  present.  Larynjroscopic  examination, 
aided  by  the  use  of  the  laiyngeal  probe,  may  demonstrate  the  existence 
of  expose<l  cartilage,  and  fragments  of  the  latter  may  be  exjwctorated 
or  may  hang  more  or  less  loosely  in  tlie  larj'ngoal  cavity.  The  results 
of  direct  examination  may  differ  somewhat  in  accordance  with  the  seat 
of  the  affection.     At  the  affected  point  an  abscess  may  develop. 

Diagnosis  is  made  by  exclusion  and  larj^ngoscopic  examination. 
External  palpation  and  inspection  are  often  useful,  while  the  fact  that 
the  concurrent  disease  may  be  attended  with  this  complication  will  afford 
aid. 

The  PROGNOSIS  will  depend  upon  the  cause.  Suppurative  perichon- 
ilritis  wth  necrosis  is  often  very  serious,  because  of  immediate  accidents 
and  ultimate  laryngeal  stenosis.  In  tubercular  and  malignant  disease 
the  pm^niosis  is  bad.  In  syphilis,  however,  the  prompt  and  energetic 
use  of  iodide  of  potassium,  given  in  frequent  doses,  is  most  effe(^tive. 
The  iodide  may  be  best  administered  in  milk  thickened  with  j)epsin,  in 
tlie  proportion  of  ten  grains  of  iodide,  one  draclim  of  essence  of  pepsin. 
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and  four  ounces  of  milk.  This,  made  into  junket,  is  palatable,  nutritious, 
and  easily  swallowed.  Where  the  symptoms  are  acute  use  active  m«tf- 
ures,  sucn  as  application  of  cold  compresses,  sucking  of  ice,  scaritieatioD 
of  oedema  tons  tissues,  and  the  prompt  opening  of  abscesses.  In  cnticu- 
ating  the  latter  the  incision  snould  be  made  quickly,  and  the  patient 
placed  so  as  to  enable  him  to  rapidly  expel  the  discharged  pus.  For 
urgent  dyspnoea  perform  tracheotomy  or  insert  an  O'Dw^yer  tul>e.  The 
effect  of  the  iodide  of  potassium  will  generally  render  this  unneoessiiary. 
These  patients  should  be  w^atched  for  a  long  time,  and  any  tendency  to 
deformity  of  the  larynx,  if  possible,  counteracted. 

Stricture  op  the  Larynx, 

other  than  that  due  to  inflammatory  thickening  and  to  new  growths,  con- 
sists of  permanent  deformity,  the  result  of  previous  disease  or  injury, 
and  caused  either  by  displacement  of  the  parts  or,  as  is  most  comnumly 
the  case,  by  the  presence  of  deforming  cicatrices.  Fractures,  perichon- 
dritis, chondritis,  ankylosis  of  the  arytenoid  articulations  and  "  web  of 
the  larynx,"  may  occasion  it,  but  it  is  generally  due  to  injiirj'  or  ulcen- 
tion  of  the  soft  tissues  which  line  the  larynx,  commonly  from  tertiary 
syphilis,  and  also  to  other  diseases  causing  deforming  cicatrices,  and  to 
destruction  of  the  soft  parts  due  to  burns.  Stenasis  of  the  trachea  may 
occur  at  various  parts  of  this  canal  from  the  formation  of  bands  of 
fibrous  tissue  which  distort  the  tracheal  rings.  Sometimes  the  stric- 
tures are  multiple.  Between  them  are  occasionally  seen  dilatations  of 
the  tube. 

The  SYMPTOMS  may  be  divided  into  three  stages — that  of  active  dis- 
ease, that  of  stenosis,  and,  finally,  that  of  suffocation.  Again,  they 
may  at  first  be  mild  and  progressive,  beginning  with  slight  lar^'ngeal 
stridor.  This  increa.ses,  being  especially  marked  on  inspiration,  ami  is 
later  accompanied  by  dyspnoea,  and  often  by  change  in  the  quality  of  the 
voice,  which  Iwconios  hoarse  in  stenosis  of  the  larynx  or  simply  weak  in 
stenosis  of  the  trachea.  I^ater,  dyspnoea  increases.  Respiration  is  feehle 
and  slow.  The  attacks  of  urgent  dyspmea  are  ai)t  to  take  place  at  night, 
and  are  due  to  sjmsm  of  the  glottis.  Death  may  be  caused  by  sudden 
asphyxia  or  by  ])ulni()nar\'  congestion,  pneum(mia,  and  oedema.  Sudden 
death  from  syncoj)e  will  sometimes  o(!Cur,  due  to  an  inhibitory  action 
upon  the  bulbar  centres.  In  stenosis  of  the  trachea  the  point  of  greatei?t 
constriction  mav  sometimes  be  determined  bv  auscultation,  as  well  as  bv 
larvngoscopic  examination. 

In  diagnosing  this  condition  the  existence,  position,  and  character  of 
the  stricture  must  be  established.  It  has  been  said  that  if  hoarseness 
has  pr(H'eded  dyspniea  the  stenosis  is  in  the  larynx ;  if  dyspnoea  pre- 
ceded, it  is  tracheal. 

A  mediastinal  tumor,  possibly  compressing  the  trachea  or  bronchi,  may  be 
revealed  by  examination  of  the  chest ;  tumor  of  the  neck  may  be  recognized  by 
palpation  of  this  region,  and  a  laryngoscopic  examination  will  establish  the  differ- 
ential diagnosis  between  paralyses,  tumors  of  the  larynx,  and  actual  stenosis. 

The  PROGNOSIS  is  serious,  es|)ecially  in  stenosis  of  the  lower  part  of 
the  tnichea,  which  is  almost  necessarily  fatal. 

The  TREATMENT  cousists  csjK^cially   in  dilatation  of  the  stenosed 
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parts.  Should  this  fail,  the  permanent  use  of  a  tracheal  cannula  is 
always  possible.  For  the  actual  relief  of  the  stenosis  the  application 
of  intubation  has  accomplished  much.  This  may  be  greatly  assisted  by 
the  careful  and  judicious  division  of  constricting  bands  of  cicatricial 
tissue  before  the  tube  is  introduced.  In  the  case  of  a  congenital  web  of 
the  lan'nx  the  simple  wearing  of  the  tube  or,  if  necessary,  removal  of 
the  web  before  the  introduction  of  the  tube,  lias  given  brilliant  results. 
The  patient  should  be  examined  at  short  intervals,  the  tube  occasionally 
removed,  and,  if  necessary,  a  larger  one  inserted  in  its  place.  This 
treatment  should  be  continued  until  the  necessary  enlargement  of  the 
interior  of  the  larynx  is  secured.  Failing  in  other  means,  thyrotomy 
and  excision  of  tlie  olTending  cicatrices. 

Fistula  of  the  Labynx  and  Trachea. 

The  distinguishing  sign  of  this  condition  is  the  passage  of  air  through 
the  external  opening,  together  with  mucus,  and  sometimes  of  pus  and 
broken-down  tissues.  Kespiration  is  generally  normal  unless  there  is 
stenosis  of  the  larynx,  but  the  voice  is  often  modified  by  the  escape 
of  the  expired  air,  and  in  some  cases  phonation  is  impossible  unless 
attempted  when  the  opening  is  artificially  closed. 

The  external  orifice  of  the  fistula  may  be  readily  detected.  Its 
internal  opening  may  sometimes  be  demonstrated  by  the  aid  of  the 
laryngoscope. 

These  cases  are  not  serious,  although  sometimes  diflBcult  to  cure. 

The  TREATMENT  cousists  of  closing  of  the  fistula,  any  existing  con- 
dition of  stenosis  of  the  larynx  or  trachea  first  having  been  removed. 
Small  fistulse  may  be  closed  by  the  application  of  mild  caustics  or  of  the 
galvano-cautery,  larger  ones  by  vivii^^ing  the  edges  and  uniting  them 
Mrith  sutures. 

As  a  rule,  however,  some  plastic  operation,  such  as  Berger's  or 
Abbe's,  vrill  be  required  to  thoroughly  close  the  opening. 

Tracheotomy. 

Tracheotomy  is  a  general  name  for  several  operations  employed  for 
the  admission  of  air  to  the  trachea  where  the  latter,  or  the  approaches 
to  it,  have  become  obstructed.  These  operations  are  crico-thyroid 
laryngotomy,  made  through  the  crico-tliyroid  membrane;  laryngo- 
tracheotomy,  through  the  cricoid  cartilage  and  the  first  ring  of  the 
trachea ;  and  the  two  operations  most  commonly  resorted  to,  high  and 
low  tracheotomy,  respectively  above  and  below  the  isthmus  of  the 
thyroid. 

Before  attempting  any  of  these  operations  it  is  imperatively  neces- 
sary that  the  anatomical  relations  of  tne  trachea  in  connection  with  them 
should  be  thoroughly  well  understood. 

Tracheotomy  is  easier  performed  high  in  the  neck  than  low,  for 
the  anterior  jugular  veins  are  smaller  above  and  transverse  branches 
are  rare ;  the  muscles  are  somewhat  separated  above,  while  below  they 
are  in  contact;  the  great  vessels  and  the  inferior  thyroid  veins  arc 
avoided.  Here,  too,  uie  trachea  is  nearer  the  surface  and  more  readily 
held  in  position.     The  lower  the  incision  in  the  trachea,  the  greater  the 
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daiiffcr  of  sepsis  and  of  broncho-pneumonia.  On  the  other  hand,  par- 
ticularly in  the  adult,  the  necessities  of  the  case  will  sometimes  demand 
a  low  operation. 


Fig.  72. 


Fio.  73. 


Trousseau's  tracheal  dilator. 


Silver  tracheotomy-tube. 


The  Tube. — ^The  tube  should  be  selected  with  careful  reference  to 
the  case  in  hand.  The  one  now  in  common  use  goes  under  the  name  of 
Trousseau.  The  thickness  of  the  tissues  covering  the  trachea  varies 
greatly  in  different  individuals.  Durham  has  therefore  devised  a  can- 
nula the  length  of  which  from  the  neck-plate  can  be  regulated  by  means 
of  a  screw-collar.  The  cannula  itself  is  straight  until  within  a  short 
distance  of  its  distal  end.  Certain  defects  of  the  Durham  cannuhi  have 
been  avoided  in  the  tube  devised  by  Kc»cn. 

Konig's  tube,  designed  for  the  relief  of  stenosis  occurring  low  down 
in  the  trachea,  is  about  four  and  a  half  inches  long.  Abbe  suggests  an 
improvised  cannula  for  deep  tracheal  obstruction,  made  by  inserting  a 
piece  of  soft-rubber  tubing  into  the  trachea  and  transfixing  its  proximal 
end  with  a  safety-pin. 

Many  different  devices  have  been  made  for  the  performance  of  rapid 
tracheotomy.     They  are  practically  never  used. 

Tracheal  tubes  are  composed  of  silver,  aluminum,  hard  rubber,  sofl  rubber,and 
celluloid.  As  a  rule,  metal  tubes  are  preferred.  The  hard  rubber-can nu la,  how- 
ever, is  very  useful  when  the  tube  is  to  be  worn  but  for  short  time,  and  is  more 
comfortable,  for  several  reasons,  than  metiil. 

The  indication  for  tracheotomy  is  the  presence  of  an  occlusion  of  the  normal 
opening  of  the  larynx  from  acute  or  chronic  causes,  which  causes  dvspncea  sufficieal 
to  endanger  life,  which  cannot  be  overcome  by  other  means.  'Tne  operation  iD 
itself  is  usually  not  dangerous,  nor  is  it  likely  to  cause  serious  complicatioos  to  the 
disease  for  which  it  is  employed.  Its  early  performance  where  mdicated,  there- 
fore, should,  wherever  possible,  be  advised. 

When  practicable,  chloroform  anaesthesia  should  be  employed  before  this  ope- 
ration. Ether  causes  nausea,  vomiting,  and  embarrassing  reflex  movemeDts  of  the 
larynx.  The  hypodermic  injection  of  cocaine,  although  recommended  by  some, 
in  the  experience  of  the  writer  has  not  always  succeeded  in  allaying  the  pain. 

In  traeheotomizing  children,  e?[)ocially  in  diphtheria,  chloroform  is 
apt  to  be  coutraindicated.  Its  administration  may  cause  rapid  increa.*« 
of  dyspnoea,  and  greatly  complicate  an  ojx^ration  which  under  the  condi- 
tions of  cyanosis  present  is  not  likely  to  create  suffering. 

The  operation  of  tracheotomy  is  generally  j)erformed  as  follows,  under 
chloroform  unless  contraindic^ted  by  dyspntva  and  laryngeal  irritation, 
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and  witli  proper  antiseptic  precautions  :  Tlic  patient  is  placed  upon  his 
back  near  the  riglit  side  of  the  operating- tabic.     A  suitable  firm  sup- 

S^rt.  is  placetl  under  the  neck  and  tshouUk'nt,  and  tlie  heiid  allowed  to 
end    backward  in   extreme  extension.     In  this  position  the  anterior 


PoBitLon  uf  pstic 


Structures  of  the  neck  are  rendered  tense,  the  trachea  steadied,  drawn 
as  fur  upward  as  possible,  and  brought  somewhat  nearer  to  the  surface 
(if  the  neck,  and  the  superficial  veins  somewhat  emptie<l.  To  the  assist- 
iint  who  administers  the  aniesthetic  is  also  given  the  dnty  of  holding 
the  patient's  head  steady  and  of  keeping  the  chin  exactly  in  the  median 
line.  The  latter  is  very  imiK>rtant  to  the  surgeon,  the  accuracy  of  whose 
incisions  is  likely  to  bo  determined  by  the  careful  observanw;  of  it  At 
least  one  other  assistant  is  desirable  to  attend  to  the  bleeding  and  super- 
intend the  instruments  and  the  tube. 

Before  making  the  first  incision  the  oiierutor  should  clearly  define  the 
position  of  tJie  thyn^id  and  cricoid  cartilages  and  of  the  median  line. 
With  a  sharp  scalpel,  held  betweeu  the  thumb  and  finger,  an  incision 
should  be  made  through  the  integument  from  an  inch  to  an  inch  and  a 
half  long,  and  precisely  in  the  me^lian  line,  downward  from  tlie  level  of 
the  upper  bonier  of  the  cricoid,  the  yaxts  «m  ea<^h  side  of  the  cut  being 
steadied  meanwhile  by  the  thumb  and  fingers  uf  the  left  han<l.  The 
movements  of  the  thorax  in  respiration  make  it  imiKJssiblc  to  support 
the  right  hand  u|)on  the  chest  during  the  ixrformance  of  the  oiicration. 
Next,  in  the  same  way  as  above,  the  subcntjineons  fat  and  the  anterior 
ccr\-ical  fascia  arc  divided.  By  successive  incisions,  aided  by  the  director 
and  the  handle  of  the  scalpel,  the  sterno-hyoid  and  the  stcrno-thyruid 
muscles  are  reached,  and  the  sjuice  between  them  opened,  and  the  fascia 
covering  the  trachea  demonstratKl.  Then,  keejiing  strictly  in  the  median 
line,  the  deep  fascia  is  divided  and  the  trachea  laicl  bare.  For  the  divis- 
ion of  the  fascia  the  help  of  a  dinn-tor  is  valuable.  Any  veins  encoun- 
tered at  this  point  in  the  o|>eration  should  l>c  pushed  aside  with  the 
liandle  of  the  scalpel.     The  isthmus  of  the  thyroid  must  be  similarly 

ftushe<l  downward,  and,  if  necessary,  held  out  of  the  way  with  a  small 
dunt  retractor.  The  tracheal  rings  may  now  be  felt  with  the  finger,  the 
fact  that  the  trachea  is  actually  laid  bare  assun-d,  the  exact  situation  of 
the  cricoid  noted,  and  the  precise  position  of  the  intended  u[>ening  into 


168     DISEASES  AND  INJURIES  OF  THE  RESPIRATORY  ORGANS. 

the  trachea  located.  A  silk  suture  passed  through  the  trachea  on  either 
side  the  opening,  and  then  through  the  skin,  tied,  and  the  ends  left  long, 
makes  a  most  serviceable  retractor  and  guide  should  the  tube  reqaitv 
n»placing. 

For  the  next  division  of  the  operation  the  following  should  be  in 
readiness  and  at  hand — namely :  A  sharp  scalpel  or  tenotomy  knife, 
the  tenaculum,  the  tracheal  dilator,  a  damp  towel,  and,  finally,  the  tube, 
properly  oiled,  to  which  a  tai)e  of  length  sufficient  to  twice  surround  the 
neck  of  the  patient  should  have  been  passed  into  one  of  the  eyelets  at 
the  side  of  the  neck-guard.  Everything  being  in  order  and  if  possible 
all  bleeding  controlled,  a  small  sharp  tenaculum  is  passed  into  the  cricoid 
cartilage  in  the  middle  line  and  hela  by  the  assistant,  who  stands  l)ehind 
the  patient's  head.  His  duty  is  to  keep  the  tenaculum  in  the  median 
line,  and  with  it  to  draw  the  cricoid  forward  and  keep  the  trachea  steady 
and  tense.  The  up-and-down  movement  of  the  larynx  in  respiration 
will  make  it  necessary  to  not  hold  the  hook  too  rigidly.  Having  decided 
which  rings  to  divide,  the  operator  introduces  the  scalpel  into  the  wound, 
the  edge  of  the  knife  being  directed  upward,  and,  guided  by  the  left  fore 
finger,  inserts  the  knife,  exactly  in  the  median  line,  into  the  lowest  of 
the  two  or  three  selected  rings  (usually  the  first  three  of  the  trachea)  and 
cuts  directly  upward  toward  the  tenaculum.  The  latter  is  still  held  in 
position,  and  the  knife  not  removed  from  the  tracheal  incision,  but 
turned  slightly  ujwn  its  vertical  axis,  so  as  to  separate  the  sides  of  the 
opening  and  admit  the  tracheal  dilator,  which  is  next  inserted,  and  the 
opening  sufficiently  dilated  to  enable  the  tracheal  tube  to  be  passed.  Tliis 
should  be  done  as  easily  and  expeditiously  as  possible,  ana  the  tube  at 
once  secured  in  position  by  passing  one  end  of  the  tape  around  the 
patient's  neck,  through  the  unoccupied  eyelet  of  the  neck-plate  of  the 
tube,  and  back  around  the  neck,  to  be  tied  to  its  fellow. 

The  presence  of  the  tenaculum  in  the  cricoid  excites  such  urgent 
reflexes  of  the  larynx  that  until  the  trachea  is  opened  the  patient  in 
many  instances  caimot  breathe.  The  effect  of  the  sudden  entrance  of 
the  air  is  to  excite  such  expulsive  efforts  of  cough  that  the  mucus,  blood, 
or  membrane  which  may  be  in  the  trachea  are  projected  forth  with  great 
violence.  For  the  protection  of  the  operator  as  the  trachea  is  l)eing 
dilated,  an  assistant  should  hold  a  damp  towel  a  short  distance  above 
the  wound. 

In  no  case  should  the  tube  be  introduced  without  previous  separation  of  the 
edges  of  the  tracheal  incision.  Disregard  of  this  rule  will  defeat  the  attempt  at 
introduction,  and  may  result  in  serious  injury  to  the  parts,  particularly  where  the 
rings  of  the  trachea  have  become  ])artly  ossified.  Pressure  against  the  incision 
only  forces  its  edges  the  more  firmly  together,  while  undue  force  may  either  frac- 
ture the  cartilages  or,  from  the  slipping  of  the  tube,  force  it  downward  through 
the  tissues  on  the  side  of  the  trachea,  thus  inflicting  damage.  In  such  cases, 
where  the  tube  must  be  worn  habitually,  it  is  better  not  to  rely  upon  a  simple 
vertical  incision  of  the  trachea,  but  to  actually  exsect  a  circular  portion  of  the 
anterior  wall  equal  in  size  to  the  diameter  of  the  required  cannula.  The  result  is 
more  comfortable  to  the  patient,  and  enables  the  cannula  to  be  inserted  more 
easily.  When  the  tube  is  in  place  the  tenaculum  may  be  removed,  and  the  wound 
below  the  tube  brought  together  by  one,  two,  or  three  sutures.  A  piece  of  lint 
properly  shaped  to  cover  and  protect  the  wound  is  smeared  with  some  antiseptic 
ointment  and  placed  under  the  shield  of  the  cannula. 

Subhyoid  pharynfirotomy  has,  on  rare  occasions,  been  employed  in 
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nmoval  of  ft  foreign  body  or  of  a  new  growth  sitiiafed  in  the  upper 
:iiiijriif  die  lart-nx,  ami  particularly  in  tlie  neighborhood  of,  or  in 
wniiMtion  witli,  the  epiglottis.  It  is  seldom  usetl,  since  the  aecess  to 
Ar  lnrjnx  accorded  by  it  ia  very  smull.  In  operating,  a  transverse 
bruion  is  made  througli  the  thyro-hyoid  membrane  near  the  inferior 
iwiiiT  of  the  hyoid  bone  and  parallel  with  it.  By  means  of  this 
btijon  the  epiglottis  is  exposed,  and,  where  possible,  drawn  through 
thewnund.  In  patients  in  whom  tlie  neck  is  thick  this  is  not  ea.sy. 
Tlie  growth  ia  then  removed,  bleeding  checked,  and  the  wound  closed. 
IVre  arc  no  im])ortant  vessels  in  the  way,  and  prompt  healing  should 

lull.    The  statistics  of  the  operation  are  not  good,  as  danger  from 

as  is  conaiderahle. 

bfrKtbyroid  laryngrotomy  has  been  performed  for  the  remo\'al  of 
tgb|li)ttic  growths.     In  operating,  the  laryngotomy  should  be  made  sev- 

il  iluys  befure  tlie  attempted  extirpation  of  die  growdis,  in  order  to 

niiHim  the  part^  to  the  presence  of  the  tube  and  thus  reduce  the  irri- 
kliau  for  the  chief  ttperation.  In  performing  the  latter  the  crico- 
Arrud  e\ace  is  well  owned  up  and  tne  cartilages  separated  as  widely 
"  pimble.  Space  is  tnen  given  for  the  removal  of  the  growth,  which 
.Mild  be  effectetl  by  the  aid  of  proper  laryngeal  instruments  and 
IMthotb,  the  cavity  being  sufficiently  illuminated  meanwhile  to  admit 
rf  thorough  and  accurate  work.  In  readjusting  the  parts  it  is  safer  to 
illmt  a  cannulii  to  remain  until  the  danger  of  obstructive  inflammation 
«f  lie  brynx  shall  have  subsided. 

Lahtnootomy. 

Lftryn9otoin7,  performed  by  opening  the  larynx  tlirough  the  crico- 
tliywiJ  niend)r.ine,  is  sometimes  employed  in  place  of  tracheotomy. 
Tln'()|ivraiion  is  not  as  difficult  as  the  latter,  and  may  be  perfonned 
~m  nitiidly.     It  is  not  applicable  to  children,  on  account  of  the  small 

»«f  tlie  crieo-thyroid  space.     While  it  may  answer  for  emei^ncies, 

is  not  dei^irable  where  the  tube  must  be  worn  for  any  length  of  time. 

i»  (inly  important  vessels  to  be  encountered  are  the  crieo-thyroid 
Kloit^  which  cross  this  space  and  are  usually  of  small  size.  They 
■•y,  however,  be  large  enougli  to  give  rise  to  serious  hemorrhage. 

lie  liter- management  should  be  cnnilucted  with  scrupulous  cnre.  For  the 
™ft«(Uy»  at  least  the  patient  should  be  under  the  supervision  of  an  attendant 
l^iinii^lf  competent  to  provide  tlie  specinl  aiwintance  Decesaarv  in  such  cases. 
•"hpei  must  tie  kept  in  order,  and  the  tube  frtsiuently  clenDsen  of  seprclion  by 
ll^^wliig  tlie  inner  cannula  and  cleaning  it.  The  latter  should  be  returned  as 
F<Hf  M  poMible.  It  should  bo  thnroughlj-  disinfected  and  well  oiled  upon  its 
■XfUwcIl  as  upon  its  outer  surface  before  being  again  introduced.  Tn  the 
'''«' of  feeding  assietanci-  nill  soaietiines  be  gained  by  the  uaeof  the  oiaopbagcal 
kapxciHlly  in  children, 


ipw'i 


Tlie  operation  of  tfayrotom?  consist-s  in  the  complete  division  of  the 
.Tm'd  cartilage  in  the  median  line.  It  is  employed  in  gaining  access 
the  iar^'nx  for  the  remnval  of  new  growths  or  for  other  obstruclive 
liliuns,  such  as  inipsicted  foreign  bodies,  irremediable  cicntrieial 
U,  or  the  like.  As  it  is  likely  to  cause  impairment  of  the  voice,  it 
[Id  not  be  undertaken  unless  clearly  indicated  through  failure  of 
ilaryngfal  niethfMls  to  attain  the  desired  end.     On  the  other  hand, 
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in  certain  serious  conditions  it  affords  the  best  possible  opportunity  for 
the  thorough  accomplishment  of  tlie  purpose  for  which  it  is  performed, 
and  in  good  hands  has  l>een  attended  with  excellent  results. 

A  preliminarj'  laryngotomy  or  tracheotomy  is  required,  and  should 
be  performed  a  number  of  days  before  the  main  operation.  The  selec- 
tion of  the  point  at  which  the  tube  is  to  be  inserteu  should  de{)end  upon 
the  situation  of  the  growth  and  the  probable  length  of  time  that  the  tube 
wdll  have  to  be  worn.  Should  extensive  bleeding  be  expected,  a  tampon- 
cannula  must  be  used.  In  performing  the  thyrotomy  the  incision  alrea<ly 
made  is  prolonged  upward  from  the  median  line  and  the  tissues  divided 
down  to  the  cartilage,  the  cut  extending  upward  to  some  point  in  the 
thyro-hyoid  simce.  In  dividing  the  thyroid  cartilage  it  is  customary  to 
carry  a  i)erfectly  true  incision  accurately  in  the  median  line,  the  crico- 
thyroid membranes  being  also  divided  as  far  as  is  necessary.  The 
division  of  the  cartilage  should  be  effected  from  above  downward  and 
from  without  inward,  and  may  be  accomplished  by  means  of  a  small  but 
strong  knife  in  patients  in  whom  the  thyroid  has  not  begun  to  calcify. 
In  case  the  latter  condition  is  present,  brilliant  results  have  l)een  gained 
by  the  electric  saw,  as  reconmiended  by  Wagner.  A  strong  scissors  mav 
also  be  used  for  the  purpose.  The  dissection  having  been  accomplished, 
the  wings  of  the  thyroid  are  drawn  apart  by  means  of  two  small  shaq) 
retractors  or  by  means  of  threads  jmssed  through  them,  and  the  interior 
of  the  larj-nx  is  thus  exjwsed.  In  closing  the  wound  the  two  halves  of 
the  thyroid  are  unite<l  by  two  or  three  sutures  of  fine  silver  wire  and  the 
superficial  wound  closed. 

The  subsequent  treatment,  in  the  main,  will  be  such  as  is  carried  out 
after  tracheotomy,  special  indications  being  met  and  the  interior  of  tlie 
larynx  meanwhile  not  being  neglected. 

When  thvrotomy  has  been  wribrmed  for  the  removal  of  a  new 
growth,  however,  and  considerable  injury  done  to  the  soft  part  of  the 
interior  of  the  larynx,  much  better  results  \vill  l>e  obtained  by  keeping 
the  edges  of  the  thyroid  apart  until  the  healing  of  the  deeper  structures 
shall  have  been  completed.  Some  of  the  lx>st  operators  remove  the  tube 
at  once  after  the  comj)letion  of  the  opemtion,  and  allow  the  {)atient  to 
breathe  through  the  tliyroid  oix»ning.  In  the  removal  of  a  malignant 
new  growth  the  n<»cessity  for  the  thorough  illumination  of  the  lar}*nx 
will  be  api)aront.  For  this  j)urpose  a  forehead  reflector  should  be  pn>- 
vided,  and,  if  jx>ssible,  a  small  Edison  incandescent  lamp  of  two  or 
three  oandle-iK)wer.  The  application  of  cocaine  to  that  jmrt  of  the 
lar}'nx  which  is  (X^cupied  by  the  growth  will  render  it  easier  to  distin- 
guish the  diseased  areas  and  lessen  the  amount  of  bleeding.  In  the 
after-treatment  the  larj'nx  is  kept  o])en,  the  surface  of  the  wound  dusted 
two  or  tliTviQ  times  a  day  with  iodoform  powder  or  iodoform  and  boracie 
acid,  equal  jKirts ;  the  patient's  head  kept  low,  and  the  external  wouikI 
covered  with  i(Hlofonn  gjiuze.  The  ]>atient  may  be  able  to  swallow 
liquid  food  at  an  early  date  by  keeping  the  head  low  during  the  attempt. 

Thyrotomy  as  em[)loyed  for  the  removal  of  malignant  disen.<e  of  the 
larj'nx  was  formerly  singularly  unsuccessful.  In  late  years,  however, 
the  results  obtained  by  it  have  been  increasingly  Ix^tter,  and  at  the  present 
time  it  promises  to  rank  as  one  of  our  most  valuable  aids  in  such  con- 
ditions. 
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In  performing  operations  of  this  class  it  is  sometimes  necessary  to 
prevent  blood  from  entering  the  trachea,  wliicli  may  be  acconiplishei! 
either  by  packing  the  latter  ^vith  sponge  or  guuze,  or  by  means  of  a 
device  know  as  the  tampon-cannuLi.  This  instrument  is  a  tracheotomy- 
tube  around  the  outfiiue  of  which  i»  attached  a  dilatable  sac  of  India- 
rubber,  which,  being  inflated  when  the  apparatus  is  in  position,  effect- 
ually occludes  the  trachea  abo\'e  tlic  o]x;ning  of  the  tuoo.  Excellent 
modificatiotis  of  the  original  Trendelenherg  cannula  have  been  mode 
by  Roswell  Park,  Hahn,  Gerater,  and  others. 

Intubation  of  the  Larynx. 

Intubation  of  the  larynx,  as  perfected  and  established  by  Dr.  Joseph 
CDwyer,  is  a  most  valuable  addition  to  the  sui^rj'  of  this  depart- 
ment. 

Lttubation  Instrumejiis. — A  set  of  instruments  fur  children  under 
the  age  of  puberty  consists  of  six  tubes,  of  different  sizes  and  varying  in 
length  from  one  and  a  half  to  two  and  a  half  inches ;  an  introducer,  an 


cyovfeft  larjugeiX  tube  and  Introducer. 

extractor,  a  mouth-gag,  and  scale  of  years.  Each  tube  is  provided  with 
a  separate  obturator  for  the  purpose  of  attaching  it  to  the  introducer. 
The  numbers  of  the  xcale  represent  years  and  indicate  aj)proximatcly 
the  aged  for  which  the  corresponding  tubes  arc  suitable.  The  female 
larynx  in  children  as  well  as  in  adults  is  smaller  than  in  the  male. 

In  measuring  the  tubes  the  heads  are  of  course  included. 

Having  selected  the  tube,  a  strong  thread  is  passed  through  the 
nmall  eyelet  at  it«  head,  and  the  ends  tied  together.  Braided  silk 
is  the  best,  and  the  piece 
should  be  sufficiently  long  to 
reach  the  stomach  and  still 
leave  a  portion  protruding 
from  the  mouth.  The  obtu- 
rator is  then  screwed  firmly 
up  on  the  introducer  to  prevent 
the    tube   from    rotating    while 

being  inserted,  and  fixed  so  that  .u^u^u-k^. 

the  long  diameter  of  the  tube 

when  applied  and  ready  for  use  is  in  a  line  witli  the  handle  of  the 
introduciDg  instrumeat. 
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Indioatione  for  Intubation. — The  indications  for  intubation  in  chil- 
dren are  the  same  as  for  tracheotomy.     There  is  no  reason  why  ooe 


should  be  performed  earlier  than  the  other.  The  beginning  of  the  suf- 
focative stage  is  the  proper  time  to  interfere.  Ma^ed  cyanosis  is  too 
late  a  symptom  to  wait  tor,  and,  besides,  fatal  obstruction  may  exist  in 
the  glottis  with  extreme  jtallor  of  the  surface. 

The  method  of  intubation  applies  to  any  obstruction  of  the  lar^'ni 
not  due  to  a  foreign  body. 

Method  of  Operating. — The  person  wlio  holds  the  child  sboold  be 


seated  on  a  solid  chair  with  a  low  liack,  and  the  patient  placed  as  repre- 
sentod  in  Fi}r.  ~S.  Fastening  the  hands  in  front  of  the  chest,  or  thick 
g^irnu'iit.s  in  tlie  same  loeation,  render  it  more  difficult  to  depress  the 
handle  of  the  introducer  sufficiently  tu  carry  the  tube  over  the  dorsum 
of  the  tongue. 
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The  gag  is  then  inserted  well  back,  behind  or  between  the  teeth  in 
the  left  an^le  of  the  mouth,  and  the  jaws  very  carefully  separated.  In 
children  wno  have  not  at  least  one  bicuspid  on  the  left  side,  the  finger 
should  be  used  instead  of  the  gag.  An  assistant  holds  the  head  firmly, 
at  tlie  same  time  slightly  elevating  the  chin.  The  operator  stands  in 
front  of  the  patient,  holding  the  introducer  lightly  between  the  thumb 
and  fingers  of  the  right  hand,  the  thumb  resting  on  the  upper  surface 
of  the  handle  just  behind  the  knob  that  serves  to  detach  the  tube,  and 
the  index  finger  in  front  of  the  trigger  support  underneath.  Held  in 
tliis  manner,  it  is  impossible  to  use  undesirable  force. 

The  index  finger  of  the  left  hand  is  carried  well  down  in  the  pharynx 
or  Ijeginning  of  the  oesophagus,  and  then  brought  forward  in  the  median 
line,  niising  and  fixing  the  epiglottis,  while  the  tube  is  guided  along 
beside  it  into  the  larynx.  If  any  difficulty  is  experienced  in  locating 
the  epiglottis,  it  is  better  to  search  for  the  cavity  of  the  larynx,  into 
which  the  tip  of  the  finger  readily  enters,  and  which  cannot  be  mistaken 
for  anything  else.  Once  in  this  cavity,  the  epiglottis  must  be  in  front 
of  the  finger.  The  latter  is  then  raised  and  pressed  toward  the 
patient's  right  to  leave  room  for  the  tube  to  jiass  beside  it.  The  distal 
extremity  of  the  tube  should  be  kept  in  contact  with  the  finger,  and 
even  directing  it  a  little  obliquely  toward  the  right  side  of  the  larynx  is 
neces^sary  to  get  inside  the  left  aryteno-epiglottic  fold,  especially  in  very 
young  children.  The  handle  of  the  introducer  is  held  close  to  the 
patient's  chest  in  the  beginning  of  the  operation,  and  rapidly  raised  as 
soon  as  the  lower  end  of  the  tube  has  passed  behind  the  epiglottis,  other- 
wise it  will  slip  over  the  larynx  into  the  oesophagus. 

When  inserted  the  cannula  is  detached  by  pressing  forward  the  button  on  the 
upper  surface  of  the  handle  of  the  introducer  with  the  thumb,  and  in  removing 
the  obturator  the  movements  required  for  insertion  are  reversed.  To  prevent  the 
tube  from  being  also  withdrawn,  the  finder  must  be  kept  in  contact  witn  its  shoul- 
der either  on  the  side  or  posteriorly,  and  the  tube  should  be  carried  well  down  in 
the  larynx  before  it  is  detached. 

The  gag  is  removed  as  soon  as  the  tube  is  in  place,  but  the  string  is  allowed  to 
remain  long  enough  to  be  certain  that  the  dyspna?a  is  relieved  and  that  no  loose 
membrane  exists  in  the  lower  portion  of  the  trachea. 

In  withdrawing  the  tube  the  child  is  held  f\s^  in  introducing  it,  and  the  extractor 
is  guided  along  the  side  of  the  finger,  which  is  brought  in  contact  with  the  head  of 
the  cannula,  and  then  pressed  toward  the  patient's  right,  in  order  to  uncover  the 
aperture  and  allow  the  instrument  to  enter  in  a  straight  line.  No  attempt  at 
extraction  should  be  made  until  the  head  of  the  tube  is  felt. 

Introduction  of  the  tube  must  be  accomplished  quickly,  the  whole  performance 
not  occunying  more  than  ten  seconds. 

To  place  a  tube  in  the  laxjnx  of  a  struggling,  choking  child  in  the  brief  space 
of  time  that  is  compatible  with  safety  is  a  difficult  thing  to  do,  and  should  not  be 
attempted,  except  in  case  of  emergency,  without  previous  practice  on  the  cadaver 
or  on  the  larynx  of  an  animal  removed  and  placed  in  a  suitable  position. 

The  proper  time  for  removing  the  tube  from  the  larynx  will  depend  on  the 
age  of  the  patient,  the  character  of  the  disease,  whether  of  slow  or  rapid  develop- 
mient,  and  the  progress  of  the  case.  In  diphtheria  the  younger  the  patient,  as  a 
rule,  the  longer  the  tube  will  bo  required.  In  children  under  two  years  of  age  it 
is  better  to  leave  it  in  seven  days.  When  the  above  disease  has  developed  slowly, 
and  has  therefore  run  a  greater  part  of  its  course  before  calling  for  operative  inter* 
ference,  the  tube  can  be  dispensed  with  earlier — sometimes  as  soon  as  the  second 
or  third  day.  If  the  case  cannot  be  seen  within  a  reasonable  time,  it  is  safer,  if 
progremin^  favorably,  to  leave  the  tube  in  position  for  seven  or  eight  days,  and 
the  exceptions  are  km  in  which  it  will  be  necessary  to  reinsert  it  after  this  time. 
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The  tube  should  always  be  removed  on  the  recurrence  of  severe  dyspnoM, 
because  it  is  sometimes  impossible  to  ascertain  with  certainty  whether  it  be  par- 
tially obstructed  or  not.  Tne  best  evidence  to  the  contrary  is  a  good  respiratory 
murmur  or  numerous  r&les  over  the  lower  posterior  portion  of  the  lunes.  Em 
under  these  circumstances  the  lumen  of  the  tube  may  have  been  encroached  upon. 
In  cases  refusing  nourishment  after  intubation  it  is  useless  to  remove  the  tube  for 
the  purpose  of  Ceding,  unless  it  has  been  in  lon^  enough  to  give  some  reasontble 
hope  that  its  further  use  will  not  be  necessary,  as  it  is  difficult  to  convince  children 
for  some  time  that  they  can  swallow  any  better  than  before.  If  no  dyspnoea  recur 
in  half  an  hour  after  the  extraction  of  the  tube,  it  is  safe  to  leave  the  patient,  if 
not  at  too  great  a  distance  to  be  readied  within  two  or  three  hours. 

Accidents  and  Dangrers  of  Intubation. — The  most  serious  of  the 
accidents  incident  to  this  operation  is  apnoea  from  prolonged  attempts 
in  unskilful  hands  to  introduce  the  tube.  Ten  seconds  is  the  long«5t 
time  that  should  be  occupied  in  each  attempt  if  the  child  be  suffering 
from  urgent  dyspnoea  at  the  time.  If  the  finger  be  then  removed  from 
the  mouth  and  the  patient  be  given  a  chance  to  get  his  breath,  mjinv 
attempts  to  pro|)erly  place  the  tube  can  be  made  without  danger,  altliougli 
the  expert  seldom  requires  more  than  five  se<*onds  to  complete  the  opera- 
tion, except  in  difficult  cases.  In  these,  if  necessary,  an  ansesUietie 
may  be  used. 

If  the  tube  have  once  passed  on  the  outside  of  the  larj'nx,  and  this 
is  recognized  before  it  is  detached  from  the  obturator,  it  is  useless  to 
try  to  rectify  the  position  without  first  depressing  the  handle  of  the 
introducer,  as  in  the  beginning  of  the  oix?mtion. 

The  tube  may  be  j)assed  into  one  of  the  lar}'ngeal  ventricles  and  a 
false  j)assage  made  if  care  be  not  taken  to  pass  it  in  the  median  line.  If 
the  })atient's  head  be  thrown  too  far  back,  the  tul)e  may  also  l>e  arrested 
by  coming  in  contact  with  the  anterior  wall  of  the  larynx  or  trachea. 

Pushing  down  membrane  before  the  tube  is  the  most  serious  of  the 
unavoidable  accidents  attending  this  o})eration.  In  several  such  cases 
removal  of  the  tube  has  been  followed  by  expulsion  of  complete  catts 
of  the  trachea,  although  in  none  of  these  cases  was  the  dyspnoea  relieved 
by  the  ejection  of  the  membranes,  and  the  immediate  reintroduction  of 
the  tube  was  necessary  because  the  obstmction  was  in  the  glottis. 

Where  the  child  is  inclined  to  injure  the  string  with  his  teeth,  the 
difficulty  may  be  overcome  by  passing  the  thread  between  two  of  the 
double  teeth.  When  this  plan  cannot  be  adopted,  a  smaller  tul)e  than 
the  one  suitable  for  the  age  should  l>e  used,  w4iich  seldom  fails  to  be 
rejcx^ted  if  obstructed. 

In  the  event  of  sudden  asphyxia  the  nurse  should  hold  the  child 
head  downward,  at  the  same  time  shaking  it  or  slapping  it  vigorously 
upon  the  chest.  Serious  obstruction  does  not  seem  to  result  from  loose 
membrane  above  the  tube,  but  extreme  tumefaction  of  tlie  epiglottis 
and  arvteno-epiglottic  folds  does  in  rare  cases  give  rise  to  dangerous 
constriction  at  this  j>oint,  necessitating  tracheotomy. 

The  tube  i«  more  liable  to  be  expelled  in  the  act  of  vomiting  Uian  by  coughing. 
The  hin-nx  may  bo  injured  in  attcmj)tinfr  to  remove  the  tube  if  the  extractor  be 
passed  down  beside  instead  of  into  the  opening.  It  is  important,  therefore,  to 
remember  that  no  force  whatever  is  required  to  remove  the  tube,  and  that  any 
resistance  to  the  withdrawal  of  the  extractor  proves  that  it  is  caught  in  the  tissues 
on  the  outside. 

In  feeding  after  intubation  the  entrance  of  food  into  the  trachea  is 


TUMORS  OF  THE  LARYNX  AND  TRACHEA,  175 

almoet  sure  to  be  fatal.  Liquid  or  semi-solid  food  may  be  eiven  through 
an  oesophageal  tube  or  by  euema.  The  best  method  is  to  allow  the  child 
to  s^^allow  it  while  his  head  is  depressed  and  a  little  to  one  side. 

Intubation  maybe  employed  to  relieve  dyspnoea  or  as  a  curative  a^eDt  to  effect 

dilatation  in  deformity  of  the  interior  of  the  larynx.     In  the  adult  it  is  applicable 

in   a   large  variety  of  conditions  of  laryngeal  stenosis,  both  acute  and  chronic, 

among  which  may  be  mentioned  obstruction  to  the  larynx  or  (Bcicma  glottidis  from 

any  cause ;  injury  to  the  larynx  from  fracture,  incised  wounds,  or  internal  violence, 

aa  'from  attempted  endolaryng;eal  operation,  foreign  body,  or  the  like.   The  chronic 

conditions  in  which  it  is  indicated  are  such  cases  of  stricture  as  may  be  amenable 

to  treatment  by  the  division  of  cicatricial  bands  and  systematic  dilatation.    These 

include  cicatricial  contractions  resulting  from  syphilis  and  other  diseases  attended 

with   laryngeal  ulceration,  and  from  traumatisms  and  chronic  thickening  of  the 

suift  parts,  in  which  the  subglottic  variety  may  sometimes  be  included.     It  is  also 

useful  in  some  cases  of  laryngeal  neoplasm,  in  laryngeal  paralysis  threatening 

asphyxia,  and  in  advanced  tubercular  laryngitis  with  obstruction.     It  may  also  be 

useful  in  fracture  and  other  injuries  of  the  laryngeal  cartilages. 

The  insertion  of  the  tube  is  less  difficult  in  the  adult  than  in  the  child.  It 
f^hould  be  done,  if  possible,  with  the  aid  of  the  laryngoscopic  mirror,  although  this 
id  not  absolutely  necessary. 

In  passing  the  tube  the  larynx  should  first  be  anaesthetized  with  cocaine.    The 

patient  should  be  seated  as  for  the  ordinary  laryngoscopic  examination,  and  the 

tube,  aided  by  the  mirror,  should  be  introduced  as  in  tne  infant,  excepting  that 

the  finger  of  the  operator  is  not  used  as  a  guide.     Instead  of  this,  as  is  customary 

in  the  passage  of  any  endolaryngeal  instrument,  the  aid  of  the  patient  is  depended 

upon  to  open  the  larynx,  either  by  the  act  of  phonation  or  deep  inspiration.    The 

U!(e  of  a  mouth-ga^  in  the  adult  is  not  reiiuired.     Intubation  in  suitable  chronic 

ca^«es  has  practically  superseded  all  older  methods  of  dilatation.   While  the  larynx 

tolerates  the  presence  of  the  tube  with  great  readiness,  too  lone  retention  may 

injure  it,  and  is  not  recommended.    Such  a  case  should  of  course  oe  watched,  and 

the  tube  removed  and  reinserted  as  often  as  required  by  cleanliness,  the  condition 

of  the  parts,  or  the  necessity  for  more  active  dilatation  through  the  insertion  of  a 

tube  01  larger  diameter. 

TUMOBS  OF  THE  LaBYNX  AND  TbACHEA. 

New  growths  of  the  larynx  may  affect  it  primarily  or  may  extend  to 
it  fpoin  neighboring  parts.  They  may  be  either  benign  or*  malignant. 
Distinction  between  the  two  varieties  is  sometimes  extremely  difficult. 
The  so-called  tubercular  specific  tumors  which  are  occasionally  seen  in 
the  larynx  are  not  properly  to  be  included  in  this  class  of  affections,  and 
should  be  considered  elsewhere. 

The  ETIOL.OGY  of  benign  growths  of  the  larynx  is  practically  un- 
known. Although  more  common  between  thirty  and  fifty,  they  may  be 
observed  at  any  age,  and  one  form  of  growth,  jKipilloma  of  the  larynx, 
may  be  congenital. 

These  tumors  are  more  common  in  men  than  in  women,  and  their 
most  frequent  location  is  upon  the  vocul  bands. 

Subglottic  tumors  are  comparatively  rare.  Intraglottic  growths 
usually  spring  from  the  free  border  of  the  anterior  part  of  the  vocal 
Imnds — tnose  above  the  glottis  from  the  epiglottis  and  from  the  arj^teno- 
epigl<»ttlc  folds,  the  subglottic  from  the  infiirior  surface  of  the' vocal 
Imndd.  The  benign  tumors  which  may  occur  in  the  larynx,  somewhat 
in  onler  of  frequency,  are — 1.  Papillomata  ;  2.  Fibromata ;  3.  Cystic  ; 
4.  Angeiomata ;  5.  Adenomata ;  6.  Myxomata  ;  7.  Ijiponiata  ;  8.  Chon- 
droinattt.  Although  these  growths  oc'cur  in  considenible  variety,  there 
are  but  few  that  are  seen  with  any  degree  of  frequency. 
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The  SYMPTOMS  of  intralaryngeal  growth  will  depend  upon  the  loca- 
tion, the  size,  and  the  shape  of  the  tumor,  whether  it  is  pedunculated  or 
not,  and,  to  some  extent,  upon  the  age  and  characteristics  of  the  patient. 
The  most  commonly  observed  symptom  is  the  alteration  in  the  oiialirr 
of  the  voice.  This,  at  first  haraly  perceptible,  becomes  more  ana  mon.' 
marked,  until  finally  complete  aphonia  may  result.  Especially  i^  thi> 
the  cjhsq  with  new  growths  situated  upon  the  vocal  bands.  The  change 
in  position  of  a  pedunculated  growtii  may  cause  sudden  and  marked 
alteration  in  the  symptoms,  while  a  vascular  growth,  particularly  in  the 
early  stages  of  its  development,  may  demonstrate  its  presence  or  not  in 
accordance  with  the  state  of  activity  of  its  cinnilation.  Dyspnoea,  gen- 
erally wanting  in  the  adult  unless  the  growth  should  have  attained  con- 
siderable size,  in  the  infant  is  commonly  present  and  may  be  ui^nt 
It  is  generally  more  severe  at  night  than  during  the  day,  is  accompanied 
by  stridor,  and  is  due  to  obstniction  by  the  growth,  the  inflammatory 
conditions  excited  by  it,  and  sometimes  by  the  attendant  sjiasm  of  the 
glottis.  It  may  be  so  simple  as  to  pass  unnoticed,  or  so  severe  as  to 
cause  death  from  asphyxia,  varj'ing  with  the  location  of  the  groMlii. 
Cough  in  the  adult  is  usually  not  marked,  and  is  distinctly  lar^^ngeal  in 
character.  In  the  child  it  is  a  frequent  symptom,  and  often  severe.  It 
is  spasmodic,  and  is  sometimes  accompanied  with  haemoptysis.  There  is 
rarely  dysphagia  or  pain. 

The  only  satisfactory  means  for  studying  these  growths  is  by  the  iw 
of  the  laryngoscope.  The  exjK^ctoration  will  seldom  give  evidence  of 
their  existence. 

Their  progress  is  usually  slow,  varying  with  the  nature  of  the 
growth.  Papillomata  sometimes  increase  rapidly,  especially  where  a 
growth  has  been  irritated  by  attempts  at  removal,  by  intercurrent  acute 
affections,  or  by  over-use  of  the  voice. 

Their  duration  is,  of  course,  variable,  and  they  may  recur  after 
removal,  especially  papilloma  and  cyst. 

The  PRCKJNOSis  depends  upon  the  nature  of  the  new  growth  and  upon 
the  age  and  general  condition  of  the  patient.  It  is  far  more  serious  in 
the  infant,  on  account  of  the  difficulty  of  endolarj'ngeal  operation,  and 
also  because  in  the  child  the  papillomatous  variety  is  the  most  common. 
Of  all  the  varieties  of  growtli,  so-called  diffuse  papilloma  is  by  far  the 
most  serious,  on  account  of  the  difficulty  in  differentiating  it  from  epi- 
thelioma. Recurrence  is  frequent  in  this,  contrary  to  what  is  true  in  the 
case  of  other  benign  growths. 

Treatment. — Laryngeal  growths  are  probably  less  common  now 
than  formerly,  by  reascm  of  the  early  and  effective  treatment  of  the 
subacute  and  chronic  affections  of  the  upper  air-passages,  and  especially 
those  of  the  nose.  As  to  the  actual  treatment  to  be  pursued  in  a  given 
case,  everything  will  depend  upon  the  age  and  condition  of  the  patient, 
the  location,  size,  and  shape  of  the  growth,  and,  most  important  of  all, 
upon  its  histological  chanicter. 

The  possibilities  of  the  treatment  of  ])apilloma  may  he  considered  as 
follows :  In  infants,  particularly  where  the  growth  is  interfering  with 
respiration,  it  should  generally  be  removed  as  speedily  as  possible. 
Thyrotoniy  in  many  cases  has  given  excellent  results. 
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Danger  from  the  growth  of  granulations  may  be  avoided  by  the 
wearing  of  a  tracheal  cannula. 

Whether  a  supposed  papilloma  is  in  reality  a  malignant  growth  or 
not,  it  should  never  be  unduly  irritated.  If  the  tumor  be  pedunculated, 
circumscribed,  and  located  conveniently,  there  are  few  objections  to  its 
remo\-al  by  eadolaryngeal  operation.  When,  on  the  other  hand,  it  is 
eo^ile,  diiGcult  to  reach,  or  multiple,  such  attempts  may  give  imperfect 
rentilts  or  be  followed  by  quick  recurrence,  and  other  methods  may  be 
indicated.  Of  these  the  one  attended  witli  the  best  results  in  the  experi- 
ence of  the  writer  is  the  frequent  daily  application  to  the  interior  of  the 
laiTi-nx  of  a  spray  of  strong  alcohol.  Under  this,  persistently  continued, 
growths  of  considerable  size  have  entirely  disappeared.  Local  rest  is 
inii>erati  ve.     Complete  cure  has  more  than  once  followed  tracheotomy. 

In  the  employment  of  the  endolaryngeul  metliod  the  lairnx  is  first 
oocaiaized,  atu  while  its  interior  is  being  demonstrated  by  the  laryngo- 
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ecope  a  suitable  instrument  is  introduced  into  it,  and  the  growth,  or  a 
fragment  of  it,  seized  and  removed.  Many  different  methods  and 
instruments  are  used  for  this  purpose.  Among  thcro  may  be  mentioned 
evuUion  by  means  of  forceps  (Mackenzie's,  Gnuit's,  Shroetter's,  Krause's); 
crushing  or  "  grattage  "  (Voltolini),  by  which  such  parts  of  the  growth 
an  are  not  removed  are  bo  injured  that  they  cither  wlough  or  are  destroyed 
bv  the  resulting  infliimmation  ;  incision  with  lari'ngeal  knife  or  scissors; 
excision  by  means  of  specially  constructetl  laryngeal  instruments  or  by 
the  cold-wire  snare  or  the  gal va no-caustic  loop ;  cauterization  by  means 
of  the  galvano-cautery  or  chemical  caustics,  such  as  chromic  acid,  nitrate 
of  silver,  and  chloride  of  zinc. 

MAUaHANT  CteoWTHS  OP  THE  LaBYNX. 

Halignant  disease  of  the  larynx  may  be  intrinsic  or  extrinsic,  pri- 
mary or  secondary.  It  nmy  be  sarcomatous  or  carcinomatous.  Epithe- 
lioma is  by  far  the  most  common. 

Laryngeal  cancer  most  frequently  attacks  men  at  middle  life.  It  may 
occur,  however,  in  the  young.  Local  irritations  seem  to  favor  its  pro- 
duction.    In  its  eariier  stages  it  is  generally  unilateral. 

S^ircoma  commonly  originates  either  from  the  true  or  from  the  false 
vocal  bands,  although  it  may  spring  from  almost  any  part.  The  tumor 
rot.  H.— II 
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is  usually  rounded,  and  single  or  somewhat  lobulate<l.  Its  surface  may 
be  either  smooth  or  somewhat  papillary  or  rugose.  The  color  is  gen- 
erally red  ;  sometimes,  however,  it  is  grayish-yellow,  and  in  other  ca*« 
of  a  darker  color  than  the  surrounding  membrane.  Often,  espeeiallv 
when  ulceration  has  taken  place,  it  may  be  difficult  to  distinguish  it  from 
papilloma,  and  the  diagnosis  can  only  be  established  by  microscopical 
examination.  When  the  disease  is  making  rapid  progress  and  destrr^y- 
ing  and  infiltrating  the  structures  in  its  neighborhood,  it  is  difficult  to  dis- 
tinguish it  from  carcinoma.    It  is  commonly  of  the  spindle-celled  variety. 

The  favorite  points  of  departure  for  epUheliania  of  the  larynx  are  the 
ventricular  bands.  It  may  arise,  however,  from  one  of  the  vocal  bands 
the  epiglottis,  the  aryteno-epiglottic  folds,  or,  indeed,  from  any  j)art  of 
the  larynx.  As  the  disease  extends  it  becomes  impossible  to  identify  the 
point  of  origin.  In  general,  it  is  apt  to  originate  from  parts  which  are 
subject  to  a  certain  amount  of  irritation.  The  appearance  of  the  growth 
in  its  first  stages  is  variable.  It  may  occur  as  a  small  papillary  tumor, 
as  a  rounded  well-ilefined  swelling,  or  as  a  diffused  infiltration.  The 
first  variety  is  often  impossible  to  uifferentiate  from  tnie  papilloma.  A 
valuable  early  diagnostic  sign  is  the  general  infiltration  of  the  muselcji 
in  the  neighborhood  of  the  growth,  resulting  in  a  marked  corresiwnding 
loss  of  motion,  as  also  is  the  tendency  of  epithelioma  to  advance  fnun 
the  middle  of  the  larjmx  backward :  in  papilloma  the  opposite  is  true. 

The  microscopical  demonstration  of  epitlielioma  will  of  course  estab- 
lish the  DIAGNOSIS.  Failure  to  find  it,  however,  does  not  by  any  mean? 
exclude  it. 

In  the  later  stages  diagnosis  is  less  difficult.  The  surface  becomes 
ulcerated,  covered  with  unhealthy  granulations,  and  bathed  in  fetid 
pus ;  the  surrounding  mucous  membrane  is  inflamed,  and  sometimes 
there  is  considerable  submucous  a?dema.  The  cartilages  are  attacked, 
and  sometimes  those  in  its  neighborhoo<l  become  ossified,  especially  the 
upper  tracheal  rings  in  extensive  epithelioma  of  the  lower  part  of  the 
larynx.  Deformities  of  the  exterior  contour  of  the  larynx  appear,  and 
as  the  disease  progresses  the  neighboring  jiarts  outside  the  larj^nx  be- 
come involved  in  a  process  of  general  destruction. 

The  TREATMENT   OF  MALIGNANT   TUMORS  OF  THE   LARYNX  mav  be 

• 

either  palliative  or  curative.  The  palliative  treatment  may  be  either 
therai)eutic  or  surgical.  For  the  former,  various  topical  applications 
may  be  made  to  the  affected  parts  by  means  of  solutions,  sprays, 
powders,  or  vapors.  Solutions  are  generally  used  in  the  form  of 
atomized  sprays,  and  are  employed  for  purposes  of  cleansing  or  disin- 
fection, to  subdue  pain,  and  to  retard  or  overcome  the  progress  of  tlie 
growth :  they  may  consist  of  antiseptics  (DobelFs  solution,  listerine, 
boracic  acid,  and  the  like),  anodynes  (cocaine  or  morphine),  or  caustic 
medicaments.  The  comfort  of  the  patient  may  be  enhanced  and  much 
local  and  general  irritation  j)revented  by  keeping  the  parts  strictly 
cleansed  and  by  great  cutg  in  tlie  matter  of  feeding.  By  the  suqpcal 
palliative  treatment  dyspncea  may  he  relieved  by  intubation  or  trache- 
otomy, and  obstructing  fragments  of  the  growth  may  l>e  removed. 

The  rurative  treatment  may  be  divided  into  three  classes — namelv, 
endolaryngeal  ojK'nition,  laryngo-fissure  or  thyrotomy,  and  larj'ngectomv 
or  extirjmtion  of  the  larynx. 
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Tumors  of  the  trachea  may  be  benign  or  malignant.  The  benign 
growths,  often  referred  to  as  polyps,  are  generally  either  fibromata  or 
napillomata.  Submucous  cysts,  multiple  enchondromata,  and  osteomata 
have  been  observed.  In  addition  to  these  may  be  mentioned  the 
various  kinds  of  growth  composed  of  granulation-tissue  which  develop 
after  tracheotomy  either  during  the  time  the  cannula  is  in  i)osition  or, 
as  occasionally  happens,  in  the  cicatrix  of  the  wound.  The  dyspnoea 
which  they  cause  sometimes  necessitates  reopening  the  trachea  for  their 
removal  and  the  reintroduction  of  the  cannula. 

The  TREATMENT  consists  in  the  removal  of  the  growths.  This  may 
occasionally  be  done  through  the  natural  passiiges,  as  described  by 
Jarvis,  or  with  the  Grant  forceps  in  cases  where  the  growth  occurs 
in  the  vicinity  of  the  glottic  aperture  ;  otherwise,  tracheotomy  and 
removal  by  suitable  means.  In  operating,  the  head  of  the  patient 
should  be  low,  in  order  that  the  olood  may  not  gravitate  into  the 
bronchi. 

Labyngbctomy. 

In  total  excision  the  ];)atient  lies  on  the  back  with  a  pillow  under  the 
shoulders,  the  head  being  somewhat  low.  A  preliminary  tracheotomy  is 
often  performed  and  a  tampon-cannula  inserted.  An  incision  is  made  in 
the  median  line  from  the  hyoid  bone  to  a  point  a  little  below  the  cricoid 
cartilage,  and  a  transverse  incision  over  the  hyoid  bone  meets  this  at  its 
upper  end.  On  exposing  the  larynx  the  sterno-hyoid  muscles  are  drawn 
to  one  side  and  sevenKl  close  to  their  insertion.  The  soft  parts  are 
bluntly  dissected  from  the  larynx.  Vessels  are  ligated  as  encountered. 
After  the  sides  of  the  larynx  become  free  the  inferior  constrictor  of  the 
phar>'nx  is  cut  close  to  its  insertion  into  the  thyroid  cartilage.  The 
trachea  is  next  cut  across  just  below  the  cricoid,  and  drawn  forward, 
while  its  lumen  is  well  packed  with  sponges  or  iodoform  gauze,  after 
the  insertion  of  a  trachea  tube  of  pro[)er  size  and  form.  Where 
{)assihle,  preservation  of  the  lower  half  of  the  cricoid  will  aid  in  the 
adaptation  of  the  artificial  larynx.  The  larynx  is  dissected  from  the 
deei)er  parts  until  the  upper  corners  of  the  thyroid  are  freed.  Finally, 
the  thyro-hyoid  membrane  is  cut  across  and  the  larynx  removed.  The 
epiglottis  is  removed  or  left  in  place  according  to  its  condition.  If  it  is 
desirable  to  see  the  inside  of  the  larynx  before  removing  it,  the  thyroid 
cjin  l>e  spht  down  the  middle  and  the  sides  held  apart,  while  the  upper 
end  of  the  trachea  is  packed  with  sponge  or  gauze.  The  organ  can 
then  be  removed  piecemeal. 

The  partial  operation  is  usually  ];)erformed  by  splitting  the  thyroid 
down  the  middle,  packing  the  upper  end  of  the  trachea,  and  then 
removing  as  much  of  the  larynx  as  is  desirable. 

After  the  operation  the  upper  end  of  the  trachea  is  packed  firmly 
with  gauze  to  prevent  blood  and  saliva  from  flowing  into  it,  and  the 
rest  of  die  wound  stuffed  lightly  with  an  antiseptic  gjuize.  Foreign 
material  may  be  prevented  from  entering  the  lungs  by  elevating  the 
foot  of  the  bed.  Nutritive  enemata  are  given  for  the  first  forty-eight 
hours ;  then  a  stomach-tube  may  be  passed  through  the  wound  into  the 
oesophagus  and  gastric  feeding  begun.     The  j)acking  is  removed  from 
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the  wound  as  often  as  necessary,  and  the  parts  washed  with  a  weak 
antiseptic  solution. 

If  suited  to  the  case,  an  artificial  larynx  may  ultimately  be  ingertci 
The  simplest  and  best  of  these  is  the  one  devised  by  Bond  of  London. 

In  a  modification,  practised  with  brilliant  success  by  Cohen,  the 
whole  larynx  is  removed  and  the  free  end  of  the  trachea  fastened  to 
the  outside  of  the  cervical  wound.  This  secures  complete  removal  of 
the  growth,  and  subjects  the  patient  to  the  minimum  of  risk  of  impair- 
ment of  special  function  and  usefulness  of  the  part,  of  discomfort,  and 
of  outward  deformity.  The  chief  danger,  aside  from  unskilful  technique 
and  accident  occurring  during  operation,  is  that  of  septic  infection  or  of 
septic  pneumonia. 

Injuries  to  the  Epiglottis. 

In  a  wound  of  the  epiglottis  the  question  is  whether  the  injur}'  can 
be  spontaneously  repaired  or  whether  the  removal  of  the  lacerated  or 
diseased  portion  may  be  desirable.  Experience  has  proved  it  advisable, 
where  necessarj^,  to  remove  almost  any  portion  of  this  member,  patients 
who  have  suffered  its  entire  loss  being  able  to  swallow,  with  the  exerei* 
of  a  little  care,  without  difficulty.  In  certain  conditions  of  diseaise — a?, 
for  instance,  where  the  epiglottis  has  been  so  deformed  by  contraction  as 
to  obstruct  the  larynx,  or  where  it  is  the  seat  of  severe  tubercular  dis- 
ease— the  removal  of  the  offending  portion  may  be  undertaken.  Thi« 
is  sufficiently  easy,  and  may  be  effected  by  the  use  of  the  galvanic  cau- 
tery, snare,  or  by  properly-curved  cutting  forceps.  New  growths  of  the 
epiglottis,  when  situated  upon  its  anterior  face,  are  often  easy  of  removal, 
especially  where  the  growth  is  not  of  a  malignant  character. 

The  Uvula  and  Soft  Pat. ate. 

Malfonnations  of  the  uvula  include  asymmetr}',  absence,  congen- 
ital elongati(m,  and  the  condition  known  as  bifid  or  double  uvula. 

Congenital  elongation  of  the  uvula  has  been  ohser\'ed  as  hereditarj*. 
This  condition,  as  well  as  elongation  from  simple  relaxation,  is  easily 
remedied  by  the  amputation  of  the  reilnndant  part. 

Bifurcation,  a  result  of  arrested  development,  is  quite  common.  To 
relieve  the  more  pronounced  eases  the  tii)s  may  be  removeil,  and  the 
inner  as|)ect  of  each  denuded  well  up  to  the  biise,  and  then  brought 
together. 

Amputation  of  the  uvula  is  now  practised  with  more  discretion  than 
formerly.  The  simplest  and  best  instnmient  for  its  performance  is  a 
pair  of  long-handled  scissors,  one  blade  slightly  hooked  at  its  tip  so  that 
the  uvula  may  not  slip  from  its  grasp.  A  holder,  made  on  the  princij)le 
of  the  thumb-forceps  and  about  eight  inches  in  length,  possesses  the 
advantages  over  other  forceps  that  it  has  not  the  inconvenient  scissor?- 
handle,  that  it  may  be  held  firmly  and  with  grc»at  steadiness  by  allowing 
its  proximate  end  to  nvt  in  the  hollow  between  the  thumb  and  fore- 
finger, the  whole  hand  meanwhile  being  steadied  by  resting  the  fourth 
:ui(l  fifth  fingers  against  the  jvjitient's  chin,  and,  finally,  that  in  appl}nng 
the  scissors  the  forceps  may  be  used  as  a  guide. 
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.  operating,  tlie  p&tieat's  tongue  should  be  held  down  by  himself  or  by  an 

ImiMai  with  n  tonguc-depreasor,  and  he  should  be  instructecf  to  breathe  q^uiptly, 

-  ibti  the  thrnat  may  be  relaxed  and  llie  pbiiryngeul  region  kept  iti  u  quieaceDt 

^^.  The  Kinount  neceasary  to  be  removed  having  been  carefully  eHtimated,  the 

(mil,  Bnder  cocaine  anffiethesia,  is  grasped  by  the  force{i8  at  a  point  below  the 

■  lina  of  iocigiun  and  held  carefully  in  position,  imre  being  taken  to  avoid 

f  it,  tile  result  of  which  is  to  drag  the  mucous  membrane  so  far  downward 

I  in  rcmoTing  it  the  parte  beneath  are  denuded  and  the  healing  process  thereby 

itlj  reUrded.    The  scissors,  carefully  guided  by  the  hand  and  eye  of  the  ope- 

i,  u«  tfa(4i  applied  and  the  separatiou  of  the  redundant  tissue  is  completed. 

MOie  result  maybe  obtained  by  means  of  the  Jarvis  snare,  in  tlie  use  of  which 

I  only  nertssary  to  seiie  the  part  to  be  removed  in  the  loop  of  the  ^craseur 

nut  the  aid  of  the  forceps.    This  latter  method  is  not  painful  if  cocaine  anxs- 

li  be  employed,  and  it  is  sometimes  convenient  and  effective.     The  amount  of 

■riirf  pcwihle  from  this  simple  procedure  is  sometimes  remaj-kable,  the  symptoms, 

hml  XDil  reflex,  vanishing  quitrkly,  the  general  health  returning  to  a  normal  basis, 


New  QrowthB. — PapiUomaiowi  growthx,  g«?nerally  of  small  eize,  but 
melimefi  of  sufBcient  dimeneions  to  cause  irritation,  art'  occasionally 
ai  upon  the  uvula  near  its  free  Dxtreniity,  and  may  be  cither  peduncu- 
m)  or  aetsile,  Myxomata  and  angeiomata  may  also  occur. 
Mnlignant  growths  of  tlie  uvtila  and  soft  palate  are  occasionally 
tered,  usually,  however,  as  an  extension  of  the  disease  from  adja- 
il  parlA. 

I^philis,  tuherctilosis,  lupus,  and  lepra  of  the  velum  anil  nvula  are 
HI  willi — the  first  often,  the  last  three  rarely, 

Srphilis  of  the  Velum  Palati. — The  occurrence  of  the  primary 
kfitm  of  i^yphili:?,  althoufiii  now  and  then  observed  upon  the  tonsil,  is, 
Bpoudie  velum,  almost  unknown. 

Tlie  tertiarv"  form  of  syphilis  may  occur  in  the  soft  palate  at  any 
ffrioil  of  time  beyond  two  years  after  the  primary  infection.  It  is 
itiiacwrizfd  bv  true  ulceration  or  loss  of  tissue,  and  is  the  result  of  the 
dip^nerBtinn  of  gummatous  deposit. 

ll*  effects  upon  the  velum  palati  of  tertiary  syphilis  nre  often  most  disastrous. 
Mwirtics  of  cases  may  be  described  ;  1.  Those  in  which  simple  ulceration  has 
^pltceat  or  near  the  margins  of  the  velum,  without  material  losaof  Hubalmice, 
^t  Ibe  adhesions  are  limited  and  the  greater  part  of  the  velum  itself  is  intact. 
I  Uun  ihp  progress  is  good.  2.  When  the  Ions  of  sulistance  has  been  eonsider- 
^kind  when  the  soft  palate  has  become  extensively  adherent  to  the  pharynx, 
WWbfcoBiw  a  matter  of  entreme  dilliculty,  and  in  many  cases  is  nest  to  iinpoa- 
^"tfaar  known  plan  of  treatment.    Complete  adhesion,  although  rare,  is  some- 

'Rw  rvmilta  of  extensive  adhesion  of  the  velum  to  the  pharynx  are  most  dis- 
■Mtwd  may  be  summed  up  as  follows:  Mouth -breathing;  impairment  of  the 
jlllfud  lone  of  the  voice;  interference  with  drainage  from  the  nasal  cavities 
I  UM-pbaryiix ;  consMjuenl  upon  this,  loss  of  hearing  from  irritation  of  the 
Miiui  tabo  «nd  the  almost  inevitHble  occurrence  of  serious  middle^nr  dia- 


of  the  sense  of  olfaction.    When  the  passage  to  the  loner  part  of  the 
II  U  eontracted  there  are  sometimes  dysphagia  and  dyspntca. 

The  TREATMENT  of  tills  Condition  consists  in  the  attempt  to  separate 
'adherent  ti.'auee,  and  to  establish,  more  or  less  perfectly,  commn- 
Won  between  the  upjter  and  lower  pharynx.  In  operating,  by 
tinp  against  the  point  of  a  soimd  paesecf  through  the  nose  into 
D]iner  pharynx  and  used  as  a  guide,  an  entrance  may  generally  be 


Lff' 


182     DISEASES  AND  INJURIES  OF  THE  RESPIRATORY  ORGASS. 

By  skill,  ingenuity,  and  unremitting  patience  much  may  be  done  to 
help  the  sufferer. 

In  general,  however,  the  prognosis  is  very  unsatisfactory,  Operatiow 
must  sometimes  be  done  under  anaesthesia,  and  the  hemorrhage  whirh 
not  infrequently  attends  such  attempts  is  sufficient  to  call  for  the  ueeof 
a  tampon-cannula.     Secondary  hemorrhage  is  also  not  uncommon. 

OONGENITAL  MALFORMATIONS  OF  THE  PhABYNX. 

Congenital  malformations  of  the  pharynx  are  of  rare  occurrence. 

Of  congenital  malformations  of  the  neck,  the  pharyngeal  fistula  is  by  far  the 
most  common.    This  is  divided  into  two  varieties,  the  complete  and  the  iucom* 

?lete.  They  are,  as  a  rule,  unilateral,  and  occur  more  commonly  on  the  right  side, 
'hey  are  usually  incomplete.  Their  external  opening  is  usually  found  upon  the 
side  of  the  neck,  anywhere  in  the  course  of  a  line  from  the  sterno-clavicnlir 
articulation  to  the  angle  of  the  jaw.  Rarely  they  may  open  in  the  median  line 
over  the  larynx  or  trachea.  The  internal  opening  is  generally  found  in  the  lateral 
wall  of  the  pharynx,  behind  the  cornu  of  the  hyoid  bone  and  near  the  tonsil,  or 
in  the  pharyngo-palatine  arch.  The  canal  vanes  in  length  and  in  diameter,  u 
usually  somewhat  tortuous,  and  sometimes  so  much  so  as  to  be  almost  impassable 
to  a  probe.  Its  diameter  is  always  greater  than  that  of  the  external  opening,  and 
it  can  be  much  increased  by  retained  secretions. 

The  DIAGNOSIS  is  from  the  history  of  the  case,  the  position  of  the  opening, 
and  course  of  the  canal  as  demonstrated  by  the  probe.  The  existence  of  an  iour* 
nal  opening  may  sometimes  be  found  by  probing  or  by  injection  through  the  caoal 
of  a  colored  liquid. 

The  TREATMENT  is  sometimes  very  difficult.  It  depends  upon  the  destruction 
of  the  epithelium  lining  the  canal  by  caustic  injections,  notably  those  of  iodine; 
by  direct  cauterization  with  the  galvano-cautery ;  or  by  the  radical  extirpation  of 
the  fistula  throughout  its  entire  extent.    Operation  is  often  difficult  and  dangerooB. 

Betbophabyngeal.  Abscess. 

Circumscribed  abscesses  of  the  ])harynx  are  generally  due  to  the 
breaking  down  of  lymph-nodes.  Their  situation  in  the  neighborhood 
of  the  pharynx  causes  them  to  manifest  peculiar  symptoms  and  to  Iw 
attended  with  special  dangers.  Three  varieties  may  be  recognized — 
the  retro-,  the  lateral,  and  the  anterior  pharj'ngeal. 

Chronic  abscess  of  the  retropharynx  is  a  common  disea.se  in  the 
youug.  It  is  a  serious  condition,  threateniug  as  it  does  the  life  of  tlu* 
patient,  but  one  which  is,  as  a  rule,  entirely  remediable  by  the  prompt 
applic4ition  of  pro|)er  treatnient. 

Although  almost  invariably  found  in  infants,  it  has  occasionally  lx»en 
observed  in  adult  life.  A  debilitated  condition  in  general,  chnwio 
c4ich(»xia,  and  the  influence  of  certain  infectious  diseases  may  all  pn»- 
dis|M)se  to  it. 

A  serious  form  of  retropharj^ngeal  abscess  is  sometimes  found  in  per- 
sons suffering  from  caries  of  the  cervictd  vertebra). 

The  early  svmi^oms  are  like  those  of  ordinary  pharj'ngitis.  Tlie 
pharyngeal  inflammation,  however,  continues,  and,  instead  of  subsiding, 
the  swelling  continues  to  increase.  The  neighboring  cervical  Ivmpli- 
no<les  may  be  enlarged.  The  attack  is  sometimes  sharp  and  well  pnv- 
nounced,  and  in  other  cases  it  is  slower  in  its  course ;  the  symptoms  are 
less  conspicuous  and  the  develoj)ment  of  the  condition  is  insidious,  the 
])rogress  of  sup])u ration  being  very  slow.  The  first  variety  is  more 
common.     Its   onset   is  characterized    by    high   fever,    headache,   and 
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vomiting,  sometimes  by  chills  and  convulsions.  The  symptoms  of  the 
acute  sore  throat  are  more  or  less  severe,  with  considerable  pain  in 
swallowing.  Another  prominent  symptom  is  dysphonia.  Pain  is 
especially  marked  in  the  back  of  the  throat  and  is  increased  by  move- 
ments of  the  head. 

The  TUEATMENT  of  retropharyngeal  abscess  in  its  early  stages  is 
similar  to  that  of  acute  inflammatory  conditions  of  the  pharynx.  Upon 
the  earliest  detection  of  pus,  free  incision  should  be  made  through  the 
poi^terior  wall  of  the  pharynx  into  the  abscess,  the  most  prominent  part 
of  the  swelling  or  that  at  which  the  fluctuation  is  most  distinct  of  course 
l>eing  selected.  In  doing  this  the  pharynx  should  be  clearly  demon- 
strated, full  preparation  made  for  the  operation,  and  the  instant  the 
knife  is  withdrawn  the  patient,  if  an  infant,  should  be  inverted  to  pre- 
vent the  escaping  pus  from  entering  the  larynx.  In  the  adult  the 
patient's  head  may  Tbe  caused  to  hang  over  the  edge  of  a  table.  Anses- 
thesia  is  contraindicated. 

Lateral  abscess  of  the  pharynx  may  closely  resemble  phlegmonous  tonsillitis. 
It  differs,  however,  from  the  latter  disease  in  being  caused  by  the  suppuration  of 
a  lymph  node.  The  symptoms  are  analogous  to  those  of  retropharyngeal  abscess, 
excepting  that  dysphonia  is  less  severe.  Symptoms  caused  by  irritation  of  the 
accessory  or  pneumogastric  nerves  may  sometimes  arise. 

External  inspection  and  palpation  of  the  neck  may  demonstrate  the  presence 
of  a  localized  swelling  in  the  neighborhood  of  the  angle  of  the  jaw,  while  an 
inspection  of  the  pharynx  will  show  a  condition  hard  to  differentiate  from  acute 
toDsilliti;». 

This  form  of  abscess  is  commonly  acute,  and  is  generallv  recovered  from.  Its 
proximity  to  the  great  vessels  of  the  neck,  and  particularly  the  carotid,  renders 
it  a  source  of  some  danger  to  these  organs. 

Treatment. — Incision  is  not  always  possible  through  the  wall  of  the  pharynx, 
and  in  many  cases  it  will  prove  easier  to  reach  it  from  the  outside.  External 
incision  has  been  highly  recommended,  because  it  is  the  best  means  of  thorough 
evacuation  and  treatment  of  the  cavity.  Where  pus  has  migrated  into  the  mus- 
cular planes  of  the  neck  this  treatment  will  of  course  be  required.  Hemorrhage 
from  one  of  the  great  blood-vessels  from  erosion  of  it«  walls  is  almost  necessarily 
fatal.     Nevertheless,  in  such  a  case  the  common  carotid  has  been  successfully  tiea. 

Foreign  Bodies  in  the  Pharynx. 

Small  objects  are  apt  to  be  Uxlged  in  the  tonsil  or  entangled  in  the 
adenoid  tissue  at  the  base  of  the  tongue.  Larger  substances  will  be 
more  commonly  found  either  in  the  glosso-epiglottic  or  the  pyriform 
sinuses.  The  sensations  and  opinions  of  the  patient  as  to  the  existence 
of  a  foreign  body  in  the  pharynx  are  unreliable,  hypersesthesia  of  the 
pimrj'nx  often  simulating  the  latter  condition. 

Examination  should  be  conducted  by  the  aid  of  a  strong  li^ht  and  cocaine 
ame!»thesia.  Irritability  may  be  relieved  by  the  swallowing  of  ice  or  very  cold 
water.  For  direct  inspection  of  the  throat  it  is  sometimes  useful  to  assist  the 
action  of  the  tongue-depressor  by  pressing  upward  the  thyroid  cartilage,  thus 
brionng  the  different  parts  into  view.  Failing  to  discover  the  object  in  this  way, 
the  laryngeal  mirror  snould  be  used.  The  practice  of  digital  examination  of  the 
throat,  altnough  valuable,  should  be  made  a  last  resort,  on  account  of  the  reflex 
irritation  which  it  excites. 

A  small  object  in  the  tonsil  may  easily  escape  detection.  It  is  always  well  to 
sweep  a  probe  gently  over  the  surface  of  the  gland,  and  to  examine  with  a  rhino- 
«copic  mirror  behind  the  palatal  folds.  The  extraction  of  one  object  does  not 
preclade  the  possibility  of  others  remaining. 
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The  TRKATMKNT  depends  upon  Uie  immedrnte  extraction  of  the 
oSbndiug  subject,  with  nieaiiB  at  hand  for  tlie  proper  dciDon^tnition  of 
the  throat  and  suitable  curved  forceps  to  accompbsh  removal.  Where 
the  body  is  lodged  voir  low  in  tlic  pharynx  and  is  of  a  shape  wbidi 
renders  its  extraction  througli  tlie  natural  posBages  impossible,  cutramv 
to  the  pharynx  from  the  outside  may  be  demanded.  The  continued 
presenco  of  an  irritating  body  in  the  throat  may  give  rise  not  only  to 
dangerous  local  symptoms,  but  to  cough  and  local  irritation  of  adi^- 
tressing  character,  causing  the  general  condition  of  the  patient  to  rap- 
idly deteriorate. 

Lymphoid  Htpbsbthopht  at  thb  Vault  op  the  Phahymx. 

Lymphoid  hypertrophy  at  the  vault  of  the  pharynx  is  a  condition 
of  chronic  cnlat^mcnt  of  the  tissue  at  the  vault  of  the  retronasal  KpHce, 
otherwise  known  as  Luschka's  tonsil,  the  pharyngeal,  or  the  ihinl  ton- 
sil. As  commonly  met  with,  it  is  of  two  varieties.  In  the  first  th« 
lymphoid  element  may  be  associated  with  mure  or  \ees  fibrous  tis^uf ; 
in  the  second  the  latter  is  but  feebly  represented.  The  eize  of  the 
growth  may  be  bo  groat  as  to  practically  fill  the  retronasal  space,  or,  on 
the  other  hand,  it  may  be  so  small 
as  to  make  it  difficult  to  detemiiw 
whether  or  not  its  condition  is  psth- 
ological.  It  may  be  confined  stricllr 
to  tlie  A-ault,  or  be  dififused  over  the 
posterior  and  lateral  walls  of  the 
pharynx,  or  it  may  exist  upon  the 
posterior  wall  of  the  pharj'nx  alone, 
either  in  a  large  wcU-aggregatai, 
tumor-like  mass  or  in  more  or  less 
thickly  Hcattered  elevations. 

Its  SYMPTOMS  are,  firet,  those 
due  to  mouth -breathing — namely,  a 
dull,  stupid  expretision  of  the  face, 
anaemia,  drooping  of  the  cyolidis 
open  mouth,  pnnecting  teeth,  arched 
palate,  pinched  nostrils,  and  the 
deformity  of  the  chest  known  as 
"pigeim  breast."  Again,  there  is 
mental  dulness,  loss  of  hearing, 
nasjil  obstniction  with  all  the  dis- 
tressing symptoms  of  which  it  is 
the  cause,  defective  speech,  and, 
generally,  almost  constant  catarrh, 
the  secretions  from  which  are  swal- 
lowcil,  with  the  result  of  [>rix!ucing  indigestion.  The  occurrence  of 
H'tlex  efl'cctw  is  shown  in  frequent  headaehi',  irritative  cough,  larv'ngnil 
spasm,  and  other  neurotit;  symptimi.'*,  including  in  some  exceptional 
<«ses  such  extreme  results  as  chorea  and,  it  is  said,  epilepsy.  Even  in 
the  inlimt  it  niav  be  susih'cKhI  through  the  presence  of  mouth-breath- 
ing, snoring,  and  a  marked  inability  to  perform  the  act  of  nur^ng. 


?ommoii1)- 
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Ou*  Hfect  of  the  obstruction  tu  tuisal  respiratioD  is  the  Mmiaiiimt 
Mimuily  of  tiie  booy  framework  of  tlie  iioge  and  hard  palate  which 
pnrmllT  oocomjiaiiies  it. 

(.''•nsidering  these  tiling,  it  becomes  important  to  secure  the  early 
nra^iboD  of  the  DeceflMily  for  trkatmest  in  Hiidi  cases,  and  to  see 
'ill  it  is  pfuDiplly  and  efficiently  carried  out.  This  tiuist  dcpoiid  in 
me  (i^ree  upon  the  nature  of  the  growth,  tlie  ^ize  to  whicli  it  ha^ 
timA,  and  upon  the  am!  of  the  patient. 

In  a  few  instances,  wnere  the  dittease  is  acute  or  subacute,  where  the 

ie  i^  soft,  and  the  amount   of  growth  small,  the   application   ef 

Tudvw  and  the  ad  mi  oist  ration  of  alterative  and  tonic  medicines, 

.^'iW  vrilb  careful  attention  to  hygiene,  may  possibly  accomplish  a 

m.    Almost  invariably  however,  these  means  will  be  found  unsatis- 

In  the  .surgical  treatment  of  this  condition  by  far  the  most 

!  method  is  its  forcible  removal  by  means  of  some  sui^ical 


For  rvnioval  br  oiierntion  many  intitruinentj  have  been  deviaed.  These  may 
diiiiltd  into  fuur  dttaoes:  a,  those  made  upon  the  priuciple  of  the  curette;  b, 
tdnnhU  carvilc  i>r  forceps ;  e,  the  wire  loop ;  and,  finally,  d,  the  adeiioiuatome. 
Kfint  Hau  iaclndes  the  rilig-kaife  of  Dr.  Meyer  and  ita  modificutiung  and  the 
ifp«D«I  finger-nui  of  the  operator,  &  useful  adjunct  to  the  more  complicated 
Mwnanla;  tlle  set'ond.  the  forcepg  of  I»ewenberg  and  ite  varicliea;  the  third, 
HuilrfiMtioa  of  the  Jarvis  anarc;  and,  finally,  the  fourth,  a  double  cutting 
~^iiient,  furnished  with  ecisaor  blades,  called  the  adenamatonie.  Of  these 
Beuia,  the  miiat  generaJly  uiteful  are  a  modified  Loeweubcrg  forcepH  and  the 
pnrelte. 

lie  other  ioalrunieDta  necessary  fur  operating  under  anteathesia  are  a  good 
nuh-pig  and  a  suft-palate  retrai:tor.  The  latter  should  bo  made  with  a  shank 
■udcDoDgh  to  protect  the  uvula  from  injury  during  the  proccM  of  operation. 
Tia  poatiun  of  the  patient  during  operation  is  of  considerable  im- 
rtiiK*.  Two  methofls,  performed  under  complete  ether  or  chloroform 
Mhciia,  are  in  common  practice:  In  the  first,  applicable  mainly  to 
i&nts,  the  child  is  held  upon  the  lap  of  an  assistant  in  the  sitting  |M)b- 
lrc,wiili  the  head  upright  and  turned  toward  a  good  light.  The  head 
■  Xmlied  by  a  second  ossistuut,  who  also  manages  the  mouth^tg  and 
Miiiii«ters  tlie  amesthetic.  The  soft  palate  may  be  drawn  upwani  and 
""*rJ  by  means  of  the  palate-retractor  or  White's  palate-hook,  or  it 
■ybr  secureil  l)y  taix-s  passed  inward  through  the  nose  and  outward 
ijWgh  the  mouth,  the  ends  being  tied  outside  after  Wales'  methtxl. 
*iln  the  head  inclined  forward  in  this  [Hisiii<m  tlie  blood  caused  by  the 

I;  'miiiiri  will  tend  to  escape  from  the  mouth,  instead  of  Iwing swallowed. 
rrwivcr,  the  pharynx  can  be  well  ilhimiiialwl  au<l  the  steps  of  the  ope- 
""ii  U'ttcr  dlrwitcd  hy  the  aid  of  vision.  The  powition  ujwn  the  back 
'Ftferred  by  many  good  operators,  requiring  as  it  does  the  services  of 
iBK"  awistjint,  an«  being  the  one  to  which  a  large  majority  of  sur- 
«  are  Ijcttcr  oocustomccl.  It  is  not  so  favorable  as  regards  the 
Biiwirto  of  light  to  the  pliari-ns,  and  tlierefore  it  requires  a  greater 

BWof  »kill  on  the  part  of  the  operator,  whose  tactile  .sense  must  be 
lyMhiraite<l  by  wav  of  snlisiitute.  The  blood,  instead  of  flowing 
« the  month,  is  swalloweil  into  the  stomach.  This  is  not  a  disad- 
lU^,  for  it  irirkles  down  frrmi  the  [wsterior  wall  of  tlie  pharynx  and 
n»  into  the  (Esophagus  almost  without  making  its  presence  felt, 
« Ihp  flow  excited  has  lieeii  const lie ruble. 


B'mi 
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A  possible  objection  to  the  upright  position  is  the  additional  risk  of 
fragments  of  detached  tissue  falling  into  the  larynx  and  thus  causing 
asphyxia.     Such  accidents  have  been  reported,  having  occurred  in  tk 

Fig.  81. 


Gottstein's  curette. 

course  of  the  use  of  the  Gottstein  curette.     This  would  not  be  possible 
under  the  use  of  the  forceps. 

The  management  of  the  palate-retractor  should  be  entrusted  to  a 
skilled  assistant,  as  u|K)n  this  the  convenience,  and  to  some  extent  the 
success,  of  the  operation  will  depend. 

Removal  by  curette  or  forceps  is  sometimes  practised  without  anflosthesia. 
While  it  may  be  called  for  in  some  cases,  it  is  apt  to  be  exceedingly  painful,  and 
far  less  thorough  than  by  the  method  just  described. 

The  operation  is  attended  with  more  or  less  bleeding,  generally  of  no  import* 
ance,  but  sometimes  considerable.  It  is  best,  therefore,  that  the  tissue  be  tore 
away  rather  than  cut.  This  method  has  the  additional  advantage  of  greater 
thoroughness,  as  masses  of  adenoid  much  larger  than  the  fragment  grasped  l)y  the 
instrument  are  frequently  separated,  and  by  this  method  it  is  not  likelv  thai  the 
healthy  and  more  resisting  parts  will  be  injured.  Remnants  left  by  the  forceps 
may  be  removed  by  the  nnger-nail,  by  Hooper's  forceps,  or  by  means  of  a  smtll 
carefully-guided  curette.  Should  the  removal  of  a  mass  of  adenoid  be  followed 
by  undue  bleeding,  it  is  vfcll  to  defer  further  attempts  at  operation  for  a  few 
momenta  until  the  hemorrhage  shall  have  ceased,  or,  at  least,  until  it  shall  have 
sufficiently  diminished.  Too  great  force  in  the  separation  of  a  fragment  of  tiwue 
must  be  avoided.  It  is  better  to  release  the  mass  included  in  the  grasp  of  the  for- 
ceps and  seize  a  smaller  portion,  or  else,  by  applying  them  in  a  somewhat  different 
position  to  separate  adherent  fragments,  than  it  is  to  attempt  to  accomplish  too 
much  at  once.  As  large  masses  of  hypertrophied  tissue  often  exist  U]X)n  the  pos- 
terior wall  of  the  pharynx  as  well  as  upon  the  vault,  it  is  necessary  to  secure  the 
removal  of  these  with  the  rest.  The  corners  of  the  upper  pharynx  also,  imiueiii- 
atelv  above  the  Eustachian  prominences,  must  be  carefully  cleared. 

In  operating  upon  the  upper  pharynx  general  ansesthesia  is  of  the  greatest 
possible  value  both  to  the  phvsician  and  to  the  patient.  With  it  ample  time  i» 
afforded  for  careful  examination  and  for  the  checking  of  undue  bleeding  should 
any  occur ;  perfect  control  of  the  operation,  as  well  as  of  the  patient,  can  be  main- 
tained ;  absolute  relaxation  of  the  throat  can  be  secured ;  the  inducement  of 
retching  from  pharyngeal  irritation,  that  most  active  and  persistent  of  reflexes, 
can  be  avoided;  trouolesome  remnants  of  the  growth  can  be  recognized  and 
removed ;  undue  excitement  can  be  prevented ;  and  finally,  the  whole  work  can 
be  accomplished  without  the  knowledge  on  the  part  of  the  patient  of  what  ha* 
been  done. 

Following  operation,  the  general  condition  should  be  made  as  perfect  as  possi- 
ble, change  of  air  often  being  beneficial,  and  the  patient  should  be  carefully 
examined  in  order  to  determine  whether  or  not  the  operation  has  resulted  in  a 
thorough  and  complete  success.  Should  the  contrary  prove  to  be  the  case,  further 
treatment  may  be  called  for,  and  although,  wlien  properly  performed  at  first  it 
will  seldom  be  necessary  to  repeat  the  oneration,  there  is  no  reason  why  this 
should  not  be  done  when  required.  Indeea.  it  is  well  in  difilcult  casee  to  mention 
to  the  parents  beforehand  the  existence  of  such  a  possibility,  especially  in  dealing 
with  very  young  patients. 

Nasopharyngeal  Tumors. 
This  variety  of  growth,  fortunately,  is  of  rare  occurrence.     It  origi- 
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Dates   usually  about  the  time  of  puberty,  tending  to  subside  after  the 
|jatient  is  of  age,  and  is  most  eommon  in  males. 

The  ETIOLOGY  is  unknown.  The  tumors  generally  arise  from  the 
K)a.silar  process  of  the  occipital  bone  and  the  base  of  the  body  of  the 
M>henoia,  whence  they  may  extend  to  almost  any  part  of  the  pliarj'nx, 
the  nose,  or  its  adjacent  sinuses.  The  development  of  the  growth  is 
active  up  to  the  twentieth  year.  After  this,  however,  it  ceases  to  grow, 
and  by  degrees  will  atrophy  and  practically  disappear.  While  not  highly 
malignant  in  itself,  it  is  exceedingly  dangerous  from  the  destruction  to 
surrounding  parts  which  attends  its  progress.  Inspection  shows  tliat 
the  surface  of  the  tumor  is  smooth,  even,  and  rounded,  and  numerous 
large  vessels  may  appear  upon  it ;  its  color  varies  from  a  |)ale  pink  to  a 
deep,  congested  reauish  color.  In  the  nasal  fossa  the  growth  appears 
dark  red  in  color,  dense  in  structure,  firmly  attached,  and  easily  made 
to  bleed.  The  membrana  tympani  are  of  course  depressed,  owing  to  the 
interference  with  nasal  respiration. 

Treatment. — While  its  base  is  still  absolutely  limited  to  the 
pharj'nx,  operation  tlirough  the  natural  passages  is  clearly  and  unmis- 
takably indicated.  For  this  purpose  the  (k;raseur,  either  in  the  form 
of  the  galvano-caustic  loop  or  the  cold  snare,  has  been  found  decidedly 
die  most  practical.  In  the  employment  of  the  electric  loop  the  best 
method  is,  if  possible,  to  surround  the  base  of  the  growth  with  the 
galvanic  6craseur,  passed  either  through  the  nose  or  through  the  mouth. 
The  inclusion  of  tne  growth  within  the  loop  is  often  difficult.  Much 
easier  manipulation  is  made  possible  by  the  use  of  a  separable  double 
caimula,  through  which  the  wire  may  be  jiassed.  The  curved  cannula, 
cairried  behind  the  ]>alate,  is  inferior  to  that  used  through  the  nose. 
The  loop,  aided  by  tlie  finger  in  the  pharj^nx,  should  be  fixed  to  the 
highest  possible  point. 

The  above  directions  relating  to  the  cold  snare  will  apply  as  well  to 
the  incandescent  loop,  which  is  in  some  res{>ects  superior.  With  the 
latter  the  density  of  the  growth  may  be  more  readily  overcome,  result- 
ing in  the  destruction  of  some  of  the  remaining  tissues,  and  the  danger 
of  hemorrhage  almost  entirely  done  away  with.  Only  a  moderate 
degree  of  heat  should  be  applied.  Attempts  to  teiir  the  growths  away 
piecemeal  will  be  likely  to  cause  serious  hemorrhage,  and  are  absolutely 
contraiiidicated. 

Excision  without  preliminary  operation  is,  from  the  danger  of  hemor- 
rhage, unjustifiable. 

Ligation  is  sometimes  useful.  The  use  of  the  galvano-cauter\',  both 
in  the  form  of  the  loop  and  for  the  destruction  of  remnants  or  of  jK)ints 
of  recurrence,  makes  it  possible  to  thoroughly  eradicate  fibromatous 
gn)wth8.     The  electrolytic  method  is  sometimes  of  groat  value. 

Great  aid  is  afforded  the  surgeon  in  these  manipulations  by  the  inva- 
riable enlargement  of  the  pharj^ngeal  spiice  which  is  present. 

VV^hen  the  growth  has  advanced  beyond  the  vault  of  the  pharynx 
and  removal  by  the  natural  jiassages  is  impossible,  the  old  method  of 
removal  afiter  a  preliminary  operation  must  be  discussed.  While  such 
ra<lical  procedures  have  now  and  then  succeeded,  the  general  statement 
may  be  made  that  they  are  far  inferior  in  safety  and  success  to  early 
operation   with   the   loop.      Three  varieties   of  procedure    have    been 
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employed — namely,  o|)eratioD  carried  on  through  the  nose,  through  \\» 
mouth,  or  through  an  entrance  efiected  by  operations  more  or  less  iW- 
midable  upon  the  superior  maxillary  bone. 

Fibro-muoous  Polypi. — These  are  composed  of  a  mixture  of  tlw 
stnictural  elements  of  the  tissue  from  which  they  originate.  They  van- 
from  a  tumor  of  small  size  to  one  sufficient  to  fill  the  upper  pharj'nx,  and 
are  generally  smooth,  dark  red,  and  ovoid  in  form.  They  are  prolnblv 
more  common  than  true  fibromata. 

The  SYMPTOMS  to  which  they  give  rise  are  principally  those  of  natal 
obstruction.  They  are  otherwise  harmless  to  the  surrounding  structure, 
and  are  not  prone  to  bleed.  They  show  little  tendency  to  recur  when 
removed,  and  may  be  extirjxited  by  evulsion,  or,  better  still,  by  the  wJd- 
or  the  hot-wire  loop. 

Enchondroma. — Enchondroma  of  the  nasopharynx  is  extremely  rare, 

Maligrnant  Tumors. — Malignant  tumors  of  the  nasopharynx,  al- 
though rare,  are  really  less  uncommon  than  has  been  su]>(K>se<I. 

liie  SYMPTOMS  are  similar  to  those  of  fibromata,  but  to  these  are 
added  in  certain  cases  severe  i>ain  of  a  lancinating  character,  which  is* 
apt  to  be  referred  to  the  ear  and  to  be  worse  at  night,  severe  dysi>hagia, 
and  general  cachexia.  Sarcomatous  tumors  may  be  pedunculated,  while 
sometimes  they  are  more  or  less  distinctly  lobulated.  They  present  no 
special  features  to  the  eye  or  to  the  touch  by  which  their  true  nature  can 
be  detec*ted. 

The  latter  can  be  established  by  the  aid  of  the  microscope. 

The  PROGNOSIS  is  absolutely  bad.  The  progress  of  development  L* 
rapid,  and  recurrence  after  removal  is  almost  certain. 

The  best  plan  of  treatment  consists  in  early  recognition  of  the 
growth  and  its  removal  by  the  galvano-cautery  or  by  electrolysis,  any 
sign  of  recurrence  being  attacked  at  once. 

Epithelioma. — Carcinoma  of  the  pharjnx  is  rare.  In  such  ca«» 
the  comfort  of  the  patient  may  be  enhanced  and  the  progress  of  the  dis- 
ease retard(»d  by  the  r(»j)eated  tliorough  removal  of  the  soft,  fungnting 
masses  which  fill  the  upper  pharjnx. 

Dermoid  Tumors. — These  rare  abnormalities  are  undoubtedly  con- 
genital. 

Chronic  Hypertrophy  op  the  Tonsils. 

Chronic  enlargement  of  tlie  tonsils  consists  in  an  abnormal  increase 
of  tlie  lymphoid  tissue  of  the  organ,  sometimes  accomi)anieil  with  a  pro- 
liferation of  its  fibrous  stroma.  The  latter  is  apt  to  oceur  where  the 
disease  is  of  long  standing,  although  not  uncommon  in  the  young.  The 
hyjK'rtrophic  ])rocess  is  most  active  at  the  age  of  puberty,  after  which 
time  it  tends  to  decline  until  bevond  thirtv  the  disease  is  more  uncorn- 
mon.  It  may  originate,  however,  at  almi^st  any  time  before  adult  life. 
It  has  been  present  in  old  age. 

The  sYMrroMs  are  usually  plain  and  easily  recognized,  and  are  in 
many  particultn*s  similnr  to  those  which  accom|)any  the  local  obstruction 
and  irritation  found  with  lyin])hoi(l  hypertroj)hy  at  the  vault  of  the 
pharynx.  In  some  cases  the  tonsils  are  chronically  inflamed,  without 
being  materially  enlarged,  the  condition  giving  rise  to  annoying  symp- 
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m-  These  cases  may  Iw  much  relieved  by  the  application  of  astrio- 
>Bte  to  ihe  ervpts,  or,  still  better,  bv  the  upeniiig  up  or  cauterizution 
/^uch  of  the  latter  as  are  eittior  dilated  or  inflamed. 
TonnlMomi/. — Of  the  methods  for  removing  the  tonsil  moat  com- 
^bodIt  used,  may  be  mentioned  cauterization  by  chemical  or  electrical 
Bchantticfl ;  ^raaemeiit,  by  means  of  the  galvano-caustic  I<Mip  or  of  the 
'  e;  abticisflion,  by  means  of  some  modifieution  of  the  knife  or 
Both  ligation  and  the  injection  into  its  ^nbstance  of  varion» 
■opposed  abjiorbents  only  need  l>e  mentioned  to  be  condemned.  The 
--'---•  of  PDUcleatiM;  the  tonsil  with  the  finger  has  lately  been  revived 
>  quarters.     Excepting  in  young  children  it  is  of  questionable 

During  the  operation  the  patient  should  sit  facing  a  good  light,  the 
flirnit'^r  with  his  back  to  it.  By  those  familiar  with  the  use  of  the 
MMJ-miTTor  the  latter,  however,  will  generally  be  preferred.  The 
'  nt,  if  an  adult,  should  sit  upright  and  well  back  in  the  chair,  the 
li  fixwl  against  a  properly-adjusted  head-rest  or  supported  by  an 
isttnt.  The  latter  should  stand  directly  behind  the  chair,  and,  while 
Loldiiig  the  head  with  both  hands,  should  place  the  fingers  of  each  hand 
BWrthe  tonsillar  region  of  the  corresponding  side — that  is,  immediately 
Wow  the  angle  of  tne  jaw.  Thus  the  tonsils  may  be  pre\'ented  from 
ttcoling  before  the  pressure  of  the  tonsillotome  when  it  is  introduced, 
"A  the  operation  may  be  jwrformed  with  greater  accuracy  and  thor- 

Hiving  engaged  the  tonsil  in  tlie  ring  of  the  instrument,  push  the 
lil»ili:  firmly  and  steadily  through  the  included  tissue,  separate  Uie  frag- 
"  t  of  tonsil,  and,  withdrawing  the  instrument  quickly,  remove  the 
-  -xd  gland  adhering  to  it,  and  at  once,  and  before  the  patient  realizea 
ttittliiire  IB  to  be  a  second  operation,  before  bleeding  sets  in,  and  with- 
out riving  opportunity  to  cough  or  clear  the  throat,  excise  the  remaining 
(■M.  Thus  both  may  be  removed  at  one  sitting,  so  that  but  one  con- 
ci-iice  is  to  be  endured  :  few  young  patients  will  submit  to  a  repe- 
■■on  of  iho  operation.  The  Physick  ton.sillotorae  has  been  mo<lified,  so 
M  tbe  huiidle  may  be  reversed,  enabling  it  to  be  used  first  in  one  hand 
'I  then  in  the  other.  Ambidexterity  in  the  use  of  the  one  instrument 
■6r  belter.     The  operation  may  generally  be  done  very  quickly. 

A3«nil<-,an;e9thetics  are  not  indicated  in  tnnsillotomy.  Cocaine  anwAtliPBia  is 
>D  «llcctif  e,  altliougti,  if  tbe  child  is  highly  Keiisitive,  irritable,  or  feeble,  cbloro- 
iwnilnnw  oxide  may  be  desirable.  The  introduction  of  the  inBtniment  into 
Phuyaz  is  often  more  complained  of  than  the  actual  separation  of  the  tonsil. 
Weaiag  after  operation  is  usually  slight,  and  soon  ceases  spontaneously  ;  if 
■  itniy  generally  be  checked  by  aimple  means,  aucb  as  direct  application  to 
Qi'iurfttces  of  a  mixture  of  one  part  ealliu  and  three  parts  tannic  aeid,  slightly 
Wed  with  walM  and  applied  upon  a  pledget  of  cotton.  The  sucking  of  cracked 
tttka  effoctive.  Sometimes,  however,  hemorrhage  may  be  severe,  and,  while 
UrwolM  have  very  rarely  occurred,  there  are  several  cases  on  record  in  which 
•ecjdent  ha.''  tnken  placiv  With  regiird  to  this  question,  it  may  be  said  that 
'mte  hi-niDirliagG  re<]uiring  direct  pressure  or  astringents  U)  check  it  is  not 
oniuual:  a  sevt-re  heroorrbaee  occasionally  occurs,  and  in  view  of  the  enor- 
>  nnmber  of  tonsillotomies  done  the  proportion  of  serious  results  has  been 
fdinfly  atnall.  The  source  of  tbe  bleeding  maybe  either  arterial,  from  the 
.  ioB  uf  one  or  two  comparatively  large  arterial  branches,  or  from  the  division 
I  liife  number  of  umall  arterial  twip ;  venous,  from  the  division  of  tbe  small 
of  veins  which  lie  outside  and  below  the  tonsil ;  and  capillary  or  general. 
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from  the  presence  of  the  hemorrhagic  diathesis.  The  records  show  that  bemQ^ 
rhage  has  very  rarely  occurred  before  the  eighteenth  year.  This  may  be  explained 
by  the  presence  of  the  larger  amounts  of  fibrous  tissue  in  the  adult  tonsil.  Ptrk 
has  discovered  a  new  styptic  of  extraordinary  efficiency,  easily  made  by  mixinf: 
fairly  strong  (25  per  cent.)  watery  solution  of  antipyrine  and  alcoholic  solution  of 
tannin.  A  most  tenacious,  gummy  mass  is  thrown  down,  which  when  applied  oo 
cotton  or  sponge  with  a  little  pressure  will  check  all  oozing. 

Foreign  Bodibs  in  the  Tonsil. 

Foreign  bodies  may  develop  spontaneously  in  the  tonsillar  orjpte 
through  retention  of  the  secretions  of  the  latter.  The  presence  of  such 
a  cheesy  mass  may  give  rise  to  much  irritation.  The  condition  should 
be  relieved  by  removal  of  the  deposit  and  free  opening  of  the  er\'pt.  In 
rare  instances  a  true  calculus  of  tlie  tonsil  has  been  found.  The  presence 
of  a  tonsillar  calculus  may  be  determined  by  the  discharge  of  fragments 
of  the  calculus,  by  inspection,  a  part  of  the  mass  l)eing  visible,  or  by 
examination  with  the  finger  or  probe.  Their  removal  may  be  accom- 
plished either  by  enlarging  the  mouth  of  the  crypt  and  extracting  them 
or  by  excision  of  the  tonsil.  Their  presence  may  pass  unnotic^,  not 
only  by  the  patient,  but  by  the  physician,  the  symptoms  oi'tcu  being 
obscure. 

Tumors  of  the  Tonsils. 

Tumors  of  the  tonsils  requiring  radical  operation  are  usually  malig- 
nant, and  are  either  epithcliomatous  or  sarcomatous.  The  latter  are 
generally  of  the  round-celled  variety.  The  rapidity  of  their  growth, 
their  tendency  to  recur,  the  readiness  with  which  the  neighboring  lym- 
phatic nodes  become  infiltrated,  and,  finally,  the  important  anatomical 
position  of  the  tonsil,  all  militate  against  the  success  of  efforts  made  to 
remove  them.  Operation  may  prolong  life  and  give  a  certain  measure 
of  relief,  however,  and  in  some  cases  at  least  it  has  effected  a  cure.  It 
should  never  be  attempted  without  the  clearest  possible  understanding, 
not  only  of  the  normal  regional  anatomy  of  the  vicinity,  but,  in  partic- 
ular, 01  the  important  arterial  trunks  near  by  and  their  possible  anoma- 
lies. Tumors  of  the  tonsils  may  be  removed  through  the  mouth  or 
through  incision  in  the  neck  and  into  the  phar}'nx.  The  latter  method 
is  called  pharj'ugotomy. 

Opei'ation  through  the  Mouth, — In  cases  where  the  tumor  is  well 
defined  and  projecting,  as  in  the  case  of  some  sarcomata,  and,  now  and 
then,  of  epitheliomata  which  have  develoj)ed  in  an  already  enlai^ged 
tonsil,  removal  may  be  successfully  accomplished  by  means  of  the  gal- 
vano-caustic  loop  or  even  with  the  cold-wire  ecraseur,  and  such  diseased 
tissue  as  remains  subsequently  taken  away  by  any  suitable  method  which 
may  recommend  itself.  Even  in  this  operation  a  preliminary  trache- 
otomy is  sometimes  necessary.  This  method  is  less  dangerous,  and  its 
results  are  as  good  as  those  of  the  more  severe  operations. 

From  the  depth  and  obscurity  of  the  parts  a  good  light  is  indispen- 
sable. The  writer  has  employed  with  great  satisfaction  a  small  incan- 
descent  electric  lamp,  which,  introduced  into  the  deepest  recesses  of  the 
pharynx,  demonstrates  clearly  the  various  parts  under  observation,  thus 
enabling  the  surgeon  to  distinguish  between  affected  and  healtliy  tissues 
and  to  locate  accurately  any  bleeding  point.     Such  a  lamp,  of  from  one- 
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o  tlirec-candle-power,  should,  if  possible,  be  provided  iu  case  its  use  be 
■equired. 

The  three  principal  operations  known  as  pharyngotomy  for  the 
•enioval,  from  without,  of  malignant  tonsillar  disease  are  Cheever's, 
L'zerny^s,  and  Mikulicz's. 

Tumors  and  Polyps  op  the  Nasal  Cavities. 

The  form  of  tumor  known  as  simple  mucous  polyp,  naso-fibroma,  or, 
iicorrectly  perhaps,  nasal  myxoma,  is  by  far  the  most  common  form  of 
neoplasm  found  in  this  region. 

The  ETioixxJY  of  these  growths  is  obscure.  Their  duration  is  often 
Aifficnlt  to  determine. 

The  SYMPTOMS  are,  in  general,  those  of  obstruction  to  breathing,  loss 
of  the  olfactor}'  sense,  loc^l  irritation,  and  persistent  (utarrh.  They 
are  usually  referred  to  a  time  at  which  the  jxatient  became  especially 
susceptible  to  acute  coryza :  the  symptoms  have  grown  progressively 
more  annoying,  and  they  finally  reach  a  state  where  they  are  incessant. 
When  ItK^ated  comparatively  high  or  confined  to  one  side,  the  patient 
mjiy  be  unaware  of  their  presence.  On  the  other  hand,  the  growths 
may  actually  protrude  from  the  vestibule  of  the  nose.  As  nasal  obstruc- 
tion IxHjomes  more  pronounced  the  symptoms  and  the  genenil  discomfort 
become  more  severe.  Mouth-breathing,  snoring,  and  fatigue  uj)on  com- 
paratively slight  exertion  are  usually  present.  Reflex  symptoms  are 
not  uncommon,  such  as  headache,  oftentimes  severe,  neumlgia  in 
different  localities  and  especially  through  the  distribution  of  the  facial 
nerve,  reflex  cough,  and,  finally,  marked  asthmatic  attacks  and  neuras- 
thenia. The  eye  may  suffer  from  irritation  of  the  conjunctiva  and 
laehrymation  and  from  various  more  or  less  obscure  disturbances  of 
vision*  The  auditory  apparatus  may  also  be  seriously  affected,  owing 
to  the  obstructed  nasal  respiration,  the  catarrhal  inflammation,  and  the 
podiiible  reflex  irritations  wnich  the  polyps  may  excite.  Vertigo,  impair- 
ment of  memory,  mental  hebetude,  and  insomnia  are  more  or  less  com- 
monly observed.  The  symptoms  of  coryza  may  var\'  from  a  tendency 
to  sneezing  and  to  the  appearance  of  a  watery  dischaige,  apparently 
from  slight  exposure  to  cold,  to  catarrhal  symptoms  of  the  most  pro- 
nounced and  inveterate  character  and  with  excessive  secretion.  Pro- 
nunciation is  affected,  and  the  tone-quality  and  carr\'ing  power  of  the 
voice  greatly  impaired.  The  peculiar  inability  to  fix  the  attention  in 
the.se  cases  is  called  aprosexia. 

The  TREATMENT  of  uasal  polyps  should  be  first,  thorough  removal, 
and,  second,  prevention  of  recurrence.  For  the  former  various  means 
have  been  employed  from  an  early  period,  some  of  which  are  still  in 
use.  External  applications  to  the  growth  are  generally  ineffective. 
Rarely,  astringents  may  retard  development  and  add  to  the  comfort  of 
the  {latient.  The  means  most  commonly  employed,  however,  are  those 
by  which  the  growth  is  removed  with  forceps,  separated  by  means  of  a 
wire  snare,  or  destroyed  by  the  galvanic  cautery  or  ring  knife.  In 
order  to  operate  intelligently  and  successfully  the  nasal  cavity,  under 
cocaine  anaesthesia,  should  first  be  demonstrated  by  anterior  rhinoscopy, 
the  removal  of  as  many  polyjis  as  possible  effected,  and,  when  sufficient 
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hemorrhage  has  occurred  to  obscure  the  parts,  further  operation  deferred 
until  another  sitting.  Variously  constructed  forceps  are  used  for  thU 
operation,  and  for  the  removal  of  certain  varieties  there  is  no  l)etter 
method.  In  general,  alligator  forceps,  the  jaws  of  which  should  be 
serrated  and  not  too  large,  will  be  found  the  most  convenient.  Tbe 
most  generally  useful  and  least  painful  instrument  for  the  removal  of 
polyps  is  the  Jarvis  snare.     For  the  removal  of  small  growths  situattJ 

Fig.  82. 


Jarvis  snare. 

high  in  the  nasal  cavity  a  finer  quality  of  piano  wire  than  that  com- 
monlv  employed  is  desirable. 

TKc  rt»moval  of  cystic  growths  is  often  difficult  from  their  great  size. 
Incision  into  the  wall  of  the  tumor  will,  if  it  be  a  cyst,  cause  it  to  col- 
lapse, when  it  can  be  remove<l  with  ease.  The  galvano-caustic  loop  for 
the  removal  of  simple  nasal  polyp  is  seldom  necessary.  A  fine  rii^ 
knife  is  sometimes  useful  for  the  rt^moval  of  growths  which  are  hard  to 
reach  by  other  means. 

Little  immediate  treatment  is  needed  after  operation  beyond  pro- 
tecting the  sensitive  membrane  from  the  too  free  access  of  the  air, 
esjK?cially  in  bad  weather,  and  the  keeping  of  the  parts  properly  cIean<«od 
and  disinfected.  The  necessity  for  aseptic  instruments  is  emphasized 
by  the  fact  that  dangerous  pya?mic  symptoms  have  followed  the  care- 
less removal  of  a  simple  muc^ous  polyp. 

For  the  prevention  of  recurrence  the  growths  must  not  only  be 
removed,  but  the  lociilities  from  which  they  have  originated  must  be 
absolutely  freed  from  all  trace  of  their  prt»sence.  Either  at  the  time  of 
rt»moval  or  subsecjuontly  applications  of  the  galvano-cautery  or  other 
caustic  should  be  made  for  this  pur]K>se.  The  nasal  cavities  should  be 
treated  lo(»ally  meanwhile  with  alkaline*  and  antiseptic  sprays  and,  if 
net^essarv,  with  astringent  solutions.  liemoval  of  the  anterior  extn»niity 
of  the  middle  turbinated  for  acc(»ss  to  the  region  which  it  covers  may 
sometimes  be  required  for  the  extirpation  of  lM)lyi)s,  but  should  lie 
pnietised  with  great  caution. 

In  the  nire  event  of  polyp  a pi>ea ring  in  the  course  of  an  atrophic 
rhinitis,  its  presence  may  act  as  a  stimulus  to  secretion,  and  thus  prove 
helpful. 

Insects  and  Foreign  Bodies  in  the  Nobb. 

The  imixiction  of  a  foreign  body  in  the  nose  is  a  common  accident. 
The  entrance  of  living  orgjuiisms,  on  the  other  hand,  is  somewhat  rare 
in  temjx^rate  latitudes,  but  suHiciently  common  in  tn^pical  and  subtropi- 
cal countries.  While  the  former  seldom  gives  rise  to  severe  symptoms, 
the  latt(T  may  readily  ])rove  fatal. 

Foreign  IxKlies  are  most  apt  to  hnlgc*  in  the  widest  part  of  the  canal. 
Any  object  sufficiently  small  and  capable  of  hK»omotii»n,  such  as  an  in- 
sect, may  find  its  way  into  one  of  the  adjju'ent  sinuses.     A  foreign  body 


INSECTS  AND  FOREIGN  BODIES  IN  THE  NOSE,  193 

may  give  rise  to  great  irritation,  as  may  also  attempts  made  to  ex- 
bract   it. 

The  variety  of  foreign  bodies  which  have  been  found  in  the  nose  is 
very  great.  The  list  comprises  extraneous  substances  introduced  either 
by  accident  or  design  by  infants  or  insane  adults ;  sequestra  of  diseased 
bone ;  and  parasites. 

The  HISTORY  is  usually  as  follows :  A  child  of  about  two  years  of 
age  unobserved  thrusts  some  small  rounded  object  into  its  nostril.  Soon 
symptoms  of  unilateral  chronic  inflammation  are  established,  the  irritii- 
tion  often  being  severe  and  the  discharge  extremely  fetid.  The  body,  if 
to<:)  firmly  impacted  to  be  dislodged  by  simply  blowing  the  nose,  remains 
fixe^l  until  removed  by  the  surgeon.  Not  infrequently  the  presence  of 
a  foreign  body  passes  unsuspected  for  many  years,  and  tne  child  is  treated 
indefinitely  for  simple  catarrh. 

Treatment. — PreiMiratory  to  removing  a  foreign  body  first  cleanse 
the  mucous  membrane  anterior  to  it.  Then  thoroughly  anesthetize  the 
membrane  with  a  6  per  cent,  solution  of  cocaine.  The  passage  thus  hav- 
ing been  widened,  tne  body  may  often  be  extruded  by  simply  blowing 
the  nose.  Should  it  still  be  so  firmly  impacted  as  to  require  the  use  of 
an  instnmient,  its  removal  wilt  be  greatly  facilitated  by  the  ansesthesia 
of  the  parts  as  well  as  by  the  additional  space  provided.  A  j)robe  or 
small  forceps  will  often  answer  the  purjK)se  of  extraction.  If  necessary, 
the  bixly  may  be  first  crushed.  The  copious  hemorrhage  which  com- 
monly results  fn)m  the  old  method  of  extraction  is  not  likely  to  follow 
after  the  use  of  cocaine,  for  the  reason  that  less  injury  is  done  to  the 
part8. 

In  all  cases  of  fetid  catarrh,  particularly  when  confined  to  one  side 
and  elating  l>ack  to  infancy,  careful  examination  with  speculum  and  probe 
should  be  made,  the  nostril  having  first  been  thoroughly  cleansed  by 
means  of  a  warm  douche  and  the  presence  of  a  foreign  body  excluded 
before  a  positive  diagnosis  is  made. 

Diagnosis  is  generally  easy.  In  some  cases,  especially  of  long  stand- 
ing, the  foreign  body  may  be  completely  concealed  by  the  secretions  of 
the  nose  or  by  a  mass  of  granulations.  In  the  latter  case  the  appear- 
ances have  often  been  mistaken  for  syphilis,  malignant  disease,  or  lupus. 
Examination  with  a  probe  will  at  once  determine  the  nature  of  the 
trouble. 

After  removal  of  the  object  the  nostril  should  be  washed  several 
times  a  day  with  a  weak  disinfectjint.     Cure  quickly  follows. 

The  so-called  rhinoliths,  or  nasal  calculi,  are  concretions  formed  of 
the  earthy  salts  of  the  nasal  secretions.  Sequestra  of  bone,  particularly 
in  tertiary  syphilis,  sometimes  remain  in  the  nasal  cavity  after  their 
separation,  thus  acting  as  foreign  bodies. 

Fun^  and  PaxasiteB. — Various  fungi,  as  well  as  ascarides,  leeches,  centi- 
pedes, and  earwigs,  have  found  their  way  into  the  nasal  cavities.  The  symptoms 
commooiy  present  after  such  an  accident  are  epistaxis,  sneezing,  headache,  lachry- 
matioD,  nasal  discharge,  and  stenosis. 

In  the  tropics,  seldom  elsewhere,  various  kinds  of  flics  may  enter  the  nasal 
chambers,  pre&rabl]^  of  a  patient  suffering  from  catarrh,  and  there  deoosit  their 
eggs.  These  are  quickly  hatched,  causing  in  succession  irritability,  ticKling,  and 
sneezing;  later,  formication,  bloody  discharges,  and  epistaxis,  with  redness  of  the 
face,  eyelids,  and  palate ;  excruciating  pain,  generally  frontal,  insomnia,  and,  if  the 
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condition  continue  unrelieved,  necrosis  of  the  parts,  convulsions,  coma,  and  death. 
Sometimes  the  larvse  are  sneezed  out,  or  they  may  be  seen  on  examination  of  \ht 
nose,  which  of  course  will  establish  the  diagnosis.  The  destruction  caused  by  tbem 
may  extend  to  the  mucous  membrane,  the  cartilages,  and  even  to  the  bones  of  th« 
head,  the  ethmoid,  sphenoid,  and  palate  bones  havine  been  found  carious.  Th« 
extension  of  the  destructive  process  is  often  very  rapid. 

Treatment  should  be  prompt  and  efficacious,  and  should  be  selected  some- 
what with  reference  to  the  stage  of  development  of  the  larva;  and  the  progrw 
which  the  condition  has  attained.  If  the  case  can  be  seen  before  the  larvte  u&Te 
migrated  too  far  or  have  buried  themselves  too  deeply,  it  is  possible  to  cause  their 
immediate  and  thorough  expulsion  by  local  cleansing,  cocaine  anaesthesia,  and  the 
inhalation  of  chloroform  or  of  ether,  the  efiect  of  the  last-named  druca  boine  to 
cause  the  insects  to  voluntarily  vacate  the  nose.  Insufflations  of  calomel  and  imee- 
tions  or  infusions  of  tobacco,  of  turpentine,  and  of  alcohol  have  been  recom mended. 
Of  these,  the  two  former  seem  to  have  given  the  best  results.  As  failure  to  obtain 
relief  is  fatal,  the  propriety  of  surgical  operation  in  extreme  cases  is  worthy  of 
consideration. 

Bhinosclbboma. 

This  rare  condition  involves  both  the  integument  and  the  mucous 
membrane  of  the  nose,  whence  it  extends  indefinitely.  The  disea:se 
appears  in  tlie  form  of  well-defined  tubercles,  rounded  prominences,  or 
flat  structures  of  considerable  density,  which  begin  upon  the  alie  and 
adjacent  parts  of  the  lips.  The  tubercles  may  be  of  the  color  of  the  skin 
or  else  of  a  brownish  red,  shiny  upon  the  surface,  devoid  of  hair,  arol 
traversed  by  dilated  blood-vessels.  Kigidity  of  the  affected  ])art8  lxH.H)nics 
apparent  in  consequence  of  the  infiltration. 

Pathologically,  the  growth  seems  to  resemble  round-c»elled  sarcoma, 
although  differing  from  it  by  the  presence  of  certain  small  hyaline  bodies 
of  highly  refracting  power  which  seem  to  form  its  characteristic  elemont. 
The  latest  investigations  seem  to  demonstrate  that  certain  microbes  aiv 
an  e^^dent  factor  in  its  propagation.  The  fact  that  it  is  infectious  has 
been  proved  by  successful  inoculation  of  the  cultures  of  these  mienK 
organisms.     (  I7V/r  j).  217,  as  well  as  Vol.  I.  p.  76.) 

The  disease  must  be  differentiated  from  syphilis  by  the  failure  of  con- 
stitutional treatment ;  from  epithelioma  by  the  appearance  of  the  ulcer- 
ation ;  from  keloid  in  that  microscopically  the  latter  is  composed  entirely 
of  fibrous  tissue. 

The  only  known  treatment  is  excision. 

Epistaxis. 

Epistaxis,  or  hemorrhage  from  the  nasal  cavities  proper  and  their 
accessory  sinuses,  may  be  either  active  or  piissive.  It  may  occur  from 
violence,  from  some  remote  pathological  condition,  or  as  a  vicarious  phe- 
nomenon. The  former  is  the  most  common.  The  bleeding  may  come 
from  one  nostril  alone  or  from  both.  It  may  originate  in  the  deeper  part 
of  one  nasal  cavity,  and,  owing  to  some  stopi)age  on  that  side,  be  ueflected 
into  the  nasal  cavity  of  the  opposite  side,  and  emerge  through  that  nos- 
tril or  into  the  pharj-nx.  Hemorrhage  (K^curring  during  sleep,  and  the 
pitient  in  such  a  position  that  the  bh)()d  gravitates  into  the  plian'nx, 
might  easily  esca})e  detecticm  until  serious  loss  of  blood  had  resulted. 
Changing  the  positiim  of  the  patient  and  causing  him  to  clear  his  throat 
would  probably  demonstrate  the  presence  of  the  bleeding. 
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Treatmest. — Before  attempting  to  treat  epistaxis  it  is  necessary  to 
stennine,  us  fiir  as  possible,  its  precise  origin  and  cause,  Vicariuus 
^morrliUKes  and  those  occurring  at  the  critical  period  of  certain  fevers 
lav  be  allowed  to  continue  unless  excessive.  With  the  plethoric  also, 
1(1  especially  where  it  appears  instend  of  menstruation,  it  should  not 
;  hastily  interfered  with.  To  stop  the  flow  simple  means  will  gener- 
ly  prove  eflfective,  such  as  absolute  rest,  the  supine  position,  avoidance 
'  allowing  the  head  to  hang  forward,  and  staiiuing  with  the  head  erect 
»d  the  arras  raised  above  it.  The  application  of  cold  to  the  nose  and 
le  insufflation  of  ciild  water  arc  effective,  while  the  injection  of  water 
*  warm  an  can  be  borne  is  an  excellent  styptic.  Whenever  possible 
ireet  applications  should  be  made  to  the  bleeiling  point,  the  latter  hav- 
ip  l>een  carefully  dried,  with  absorbent  cotton,  of  nitrate  of  silver,  of 
brotuic  acid,  or  of  the  galvanic  cautery.  Various  astringents,  such  as 
luiii  and  tannin,  may  also  be  used  directly  upon  the  bleeding  point. 

The  injection  of  a  solutjon  of  antipyrine,  from  ten  to  twenty  grains 
3  the  ounce,  has  been  found  effective.  If  necessary,  control  of  the 
emorrhage  may  be  gained  by  plugging  the  parts  in  the  neighborhood 
f  the  blee*ling.  Anteriorly,  this  may  easily  be  accomplished  by  pack- 
3g  iigfainst  the  bleeding  surface  a  tampon  of  absorbent  cotton,  or,  still 
etter,  one  composed  of  a  imrniw  strij)  of  sui^ical  gauze  upon  which 
ome  Btyptie — as,  for  instance,  tannin — lias  been  sprmkled.     Park  has 


vlth  BeUocq's  can  aula  (KvntUMon). 


recommended  most  highly  the  combination  of  solutions  of  tannin  and 
intipyrine  (each  of  10  per  cent.),  by  whose  union  a  most  tenacious  and 
powerfully  styptic  substance  is  formed.  This  mav  lie  applied  directly, 
t)ccurring  ixratcriorly,  the  blee<ling  may  be  checketl  by  inserting  a  tam- 
pon in  the  nasopharynx,  and,  if  necessars-,  at  the  same  time  packing  the 
anterior  part  of  the  nasal  canal.  For  this  a  flexible  catheter  or  Befloa/x 
canniUa  is  used, 

TlielatterconaiatsofacAnnula  curved  at  oneend,  through  which  ispHaaed  Acurved 
Heel  spring,  tlie  end  of  which  ia  protected  by  meuiis  of  a  perforated  ball.  In  order  to 
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use  the  Bellocq  cannula  a  loop  of  silk  should  be  threaded  through  the  eye  in  theend 
of  the  cannula.  The  steel  should  be  drawn  backward  into  the  cavity  of  the  cao^ 
nula  before  the  introduction  of  the  latter  into  the  nasal  canal.  To  introduce  the 
cannula  pass  the  extremity  with  the  silk  loop  through  the  nostril  and  backwinl 
along  the  floor  of  the  nose  to  the  posterior  wall  of  the  pharynx.  Having  readied 
the  latter,  thrust  the  steel  spring  forward,  so  that  it  shall  emerge  from  the  canni^ 
and  appear  beneath  the  soft  palate.  A  tampon  of  cotton,  lint,  or  8poDge,  aaturattil 
with  vaseline,  should  have  previously  been  prepared  and  attached  to  themiddlrof 
a  stout  piece  of  soft  woven  silk,  the  latter  about  eighteen  inches  long.  One  end 
of  this  silk  should  now  be  securely  tied  U)  the  loop  of  silk  in  the  eyelet  of  tht 
cannula,  and  with  tlie  aid  of  the  latter,  assisted  by  the  finger  placed  in  the  phar- 
ynx,  the  string  should  be  drawn  forward  through  the  nasal  cavity  until  the  tarn* 
pon  arrives  in  the  lower  pharynx.  Here,  by  means  of  gentle  traction  made  upon 
the  string,  combined  with  careful  pre^tsure  upward  from  the  finger,  the  tampon 
should  be  forced  into  the  upper  pnarynx  as  desired.  The  tampon  having  been 
duly  placed,  it  is  well  to  make  a  firm  block  of  absorbent  cotton,  around  which  the 
anterior  nasal  end  of  the  string  may  be  wound  and  held  in  the  vestibule  of  the 
nose.  The  pharyngeal  end  of  the  string  should  be  conducted  out  of  the  mouth 
and  loosely  attached  to  the  patient's  ear.  In  removing  the  tampon  there  is  coo- 
siderable  danger  that  the  parts  may  be  irritated  and  thus  the  bleeding  again  pn>- 
voked.  It  should  never  be  drawn  forcibly  from  the  pharvnx.  The  best  plan,  «s  t 
rule,  is  to  first  cleanse  the  parts  as  thoroughly  as  possible,  and  then  apply  a  wetk 
solution  of  cocaine  in  order  to  cause  as  much  contraction  of  them  as  possible. 
While  it  may  be  considered  in  some  cast^  necessary  to  do  so,  it  is  not  desirable  Ia 
allow  the  tampon  to  remain  in  the  pharynx  for  more  than  twenty-four  hours. 

Severe  bleeding  may  require  the  use  of  revulsives  intended  to  cause  reflex  con- 
traction of  the  nasal  blood-vessels,  the  administration  of  remedies  intended  to 
quiet  the  action  of  the  heart,  the  application  of  pressure  internally  as  well  as  ex- 
ternally, and,  in  extreme  cases,  transfusion  or  some  kindred  measure. 

The  Accessory  Sinuses. 

The  sinuses  adjacent  to  the  nasal  cavities,  and  communicating  with  them» 
are  four  in  number — namely,  the  froufaf^  the  ethmoidaiy  the  maa:iUary  or  antrum  (^ 
Highmore^  and  the  spheuoidal.  It  may  be  said  of  them  all  that  they  are  located  in 
regions  of  great  anatomical  importance,  that  the  disea.ses  to  which  they  are  sub- 
ject are  of  an  unusually  serious  character,  and  that  the  treatment  which  the  latter 
mav  require  for  their  relief  is  such  as  to  demand  the  highest  degree  of  special 
skill. 

The  (icrew<ory  t<inni<f;<  may  be  the  seat  of  hypercrmic  and  of  infeciire 
pnx'esses.  The  first  eoiidition  jjjenerally  eoniidieates  an  attack  of  acute 
rhinitis,  and  may  be  diflflcult  to  distinguish  from  the  latter  exot^pt  fur 
the  IcK'alized  jiaiii  which  it  may  occasion.  Sii])pur(iiive  f/wrrwr  uf  tht»sc 
parts  is  an  aflW^tion  of  much  greater  importance,  the  symjitonis  l>eiug 
more  severe  and  the  results  more  serious.  The  most  important  of  the 
latter  is  the  develojmient  of  various  abnormal  conditions  of  the  soft 
tissues  lining  the  cavities,  and  of  caries  or  necrosis  of  the  bony  .stnic- 
tures  underlying  them.  These  diseases  may  develop  from  simple  acute 
catarrh,  from  chronic  rhinitis,  or,  in  exceptional  instances,  from  trau- 
matic caus(\<.  In  the  maxillary  sinus  disease  is  often  due  to  dental 
irritation.  Local  <lestnictive  processes  acconijKinying  syphilis  or  tuber- 
culosis may  i)ossibly  give  rise  to  them. 

The  exciting  caitse  of  the  trouble  is  usually  a  lack  of  free  drainage 
of  the  sinus  through  its  natuml  ojKMiing.  The  chief  causes  may  l»e 
regarded  as  occlusion,  followed  by  acute,  and  later  by  chronic,  suppura- 
tion. The  inflammatory  pnx^esses  resulting  from  this  extend  to  the 
jK^riosteum,  and  necrosis  finally  su]H*rvencs.  The  obstruction  to  the 
canal  may  be  either  in  its  continuity  or  at  its  mouth,  in  the  latter  case 
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»iisecl  by  tliickcning  of  the  soft  tissues  surrounding  it  or  deformity  of 
the  adjacent  bony  parts. 

The  SYMPTOMS  of  sinus  disease  are  often  obscure,  and  diagnosis 
iiiiioult.  When  pain  is  present,  it  may  be  of  two  kinds :  the  first  is 
leep-seated,  dull,  and  throbbing,  and  located  in  the  neighborhood  of  the 
ifiWtod  sinus.  In  addition  to  this,  neuralgic  pains  of  the  most  intense 
character  may  appear,  sometimes  distinctly  radiating  from  the  affected 
centre  and  sometimes  difficult  to  trace.  In  the  more  chronic  cases  pain 
may  be  more  or  less  wanting.  External  swelling  over  the  frontal  and 
maxillary  sinuses  may  be  present  in  extreme  cases.  The  location  of 
the  pus  exuded  into  the  nasal  cavity,  although  apt  to  be  misleading,  is 
sometimes  a  guide  as  to  its  source,  that  issuing  from  the  etlimoidal  cells 
or  the  maxillary  sinus  pouring  downward  from  beneath  the  middle  or 
the  anterior  border,  respectively,  of  the  middle  turbinated  body.  By 
the  methcxi  of  transillumination  pus  may  be  demonstrated  in  unilateral 
disea.se  of  the  maxillary  and  frontal  sinuses,  although  this  test  is  not 
always  to  be  relied  upon. 

The  principles  of  the  treatment  of  these  diseases  may  be  summed 
up  under  three  heads — namely,  free  drainage,  systematic  cleansing  of 
the  cavities,  and  removal  from  them  of  diseased  tissues  and  bone.  The 
special  application  of  these  principles  to  the  different  sinuses  requires 
sej^arate  consideration. 

In  general,  however,  it  may  be  said  that  in  case  of  acute  inflammation  occur- 
ring in  any  sinus  active  measures  should  be  taken  to  subdue  it,  both  by  general 
measures  and  by  such  local  means  as  shall  subdue  the  swelling  and  congestion  in 
and  around  the  sinus-canal.  Dilatation  of  the  parts  by  sprays  of  cocaine,  fol- 
lowed by  the  use  of  cleansing  spravs,  the  use  of  steaming  inhalations,  and,  finally, 
the  absolute  avoidance  of  all  irritating  applications,  will  often  greatly  hasten 
recovery.  Cure  may  sometimes  be  effected  in  the  less  severe  chronic  conditions 
by  removal  from  the  points  of  exit  of  the  sinus-canals  of  any  hjrpertrophic  tissue, 
polypoid  growth,  or  other  obstructive  condition  which  may  interfere  with  the 
drainage  of  the  part.  In  cases  not  amenable  to  the  above  treatment  more  severe 
surgical  measures  involving  forcible  entrance  into  the  sinus  may  be  required. 

The  interior  of  the  frontal  mnu^  may  be  approached  from  one  of 
three  points — namely,  through  its  floor  from  just  above  the  inner  can- 
thfuf  of  the  eye ;  from  in  front,  by  an  incision  parallel  with  the  upper 
margin  of  tlic  eyebrow ;  and  from  in  front,  by  a  vertical  incision  a  little 
to  the  median  line.  The  bonv  wall  of  the  sinus  may  be  so  thinned  as 
to  be  penetrated  with  ease.  Should  this  not  be  the  case,  entrance  may 
be  effected  by  the  use  of  the  chisel  or  trephine.  If  necessary  the  walls 
of  the  sinus  are  scraped  and  diseased  tissue,  polyps,  and  diseased  bone 
removed.  In  all  cases  drainage  should  be  established  from  the  sinus 
through  the  natural  canal  into  the  nasal  cavity.  To  secure  this  Mayo 
Collier  carries  a  piece  of  soft  rubber  tubing  from  above  through  the  canal 
and  out  of  the  nose.  The  diameter  of  the  tulx*  is  sufficient  to  completely 
fill  the  calibre  of  the  canal,  and  thus  prevent  its  walls  from  becoming 
thickened.  To  irrigate  the  wound  the  tube  is  put  upon  the  stretc^h : 
its  diameter  is  thereby  lessened,  and  the  antiseptic  fluid  is  injected  from 
the  wound  above  downward  and  into  the  nose.  The  rubber  tube  is 
retained  for  from  six  to  ten  days,  when  it  is  removed  and  the  outer 
(round  closed. 

Others  advise  that  the  cavity  be  packed  with  antiseptic  gauze  and 
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allowed  to  heal  from  the  bottom,  the  external  wound  meanwhile  being 
kept  open. 

Several  methods  are  employed  for  treatment  of  suppurative  disraae  of 
the  maxillary  sinus.  These  are  of  two  varieties — namely,  by  entrance 
to  it  from  within  the  nasal  cavity,  and  from  without.  Where  the  ostium 
maxillare  is  sufficiently  large  and  accessible,  a  small  tube  may  be  passed 
through  it,  and  the  interior  of  the  antrum  thus  irrigated.  In  rase  tlie 
above  conditions  are  not  present,  an  artificial  opening  can  be  made 
through  the  wall  of  the  antrum  at  the  level  of  the  floor  of  the  mise. 
Through  this  systematic  irrigation  can  be  maintained. 

By  far  the  most  popular  way,  however,  is  to  enter  the  sinus  from 
without,  either  by  ^vithdrawing  a  tooth  and  breaking  into  the  floor  of 
the  antrum  perpendicularly  through  its  socket,  or  by  drilling  an  open- 
ing horizontally  through  the  alveolar  process  in  that  part  known  aa^  the 
canine  fossa. 

If  necessitated  by  the  severity  of  the  condition,  a  considerable  section  of  the 
outer  wall  of  the  antrum  may  oe  removed  and  its  cavity  thoroughly  expoased. 
Various  devices  in  the  way  of  tubes  of  metal  or  rubber  are  used  for  the  purpose 
of  keeping  the  opening  patent,  and  of  thus  permitting  the  treatment  to  ue  con- 
tinued for  an  indefinite  length  of  time.  Of  the  various  methods  mentioned, 
entrance  through  the  canine  fossa  is,  on  the  whole,  the  best. 

Where  suppurative  disease  of  the  ethmoid  oells  is  present  ob- 
structive thickenings  must  be  removed,  polyps  destroyed,  malpositions 
of  the  anterior  end  of  the  middle  turbinated  body  relieved,  or  the  walls 
of  the  cells  entered.  Preliminary  to  the  latter  operation,  it  may  Ik? 
neccssary^  to  expose  the  region  by  the  actual  removal  of  the  anterior  end 
of  the  middle  turbinated  btnly.  This  having  been  done  by  means  of  the 
Jarvis  snare  or  a  suitable  cutting  forceps,  the  anterior  wall  of  the  ethmoid 
cells  is  penctniteil,  and,  if  required,  the  bony  septa  which  divide  the 
various  com|>artments  are  broKen  up  sufficiently  to  allow  of  the  free 
irrigation  of  the  whole  cavity. 

Disease  of  the  sphenoidal  sinus,  the  most  difficult  of  all  to  reach, 
has  sometimes  been  n^lieved  by  puncture  of  the  anterior  wall  of  the 
sinus  and  subsequent  irrigation. 

The  TREATMENT  of  clirouic  disease  of  the  maxillary  sinus  is  difficult, 
and  often  exceedingly  tedious  oi)erations  upon  the  other  sinuses  are  too 
serious  to  be  entrusted  to  any  but  the  most  skilful  hands. 

When  it  is  remembered  that  the  cavity  of  the  sinus  is  separated  from 
the  orbit  by  an  exceedingly  thin  plate  o{  bone,  and  that  its  proximity 
to  the  brain  is  also  intimate,  it  will  Ik?  unnecessary  to  urge  the  import- 
ance of  duly  appreciating  the  serious  character  of  such  operations,  the 
observance  of  due  conservatism  in  resorting  to  them,  ana  the  employ- 
ment of  a  high  grade  of  skill  in  carrying  them  out.  It  is  safe  to  say 
that  in  no  part  of  the  bo<ly  is  a  thorough  knowledge  of  the  anatomy  of 
the  parts  more  urgently  necessary. 

Treatment  of  the  case  after  the  operation  should  consist  in  tliorough 
and  persistent  cleansing  of  the  parts  until  relief  has  been  gained. 

Deformities  of  the  Nose. 

Congenital  deviations  from  the  normal  condition  of  tlie  nose  are 
sometimes  found,  consisting  in  absence  or  reduplication  of  the  whole 
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oiigan  or  of  any  of  its  constituent  parts,  in  complete  or  partial  closure 
of  itH  canals,  or  in  abnormalities  of  size  and  shape  of  certain  of  its  parts. 
With  the  exception  of  the  last-named  conditions,  which  are  common, 
these  deformities  are  rare. 

Of  the  acquired  deformities  of  the  nose,  deviations  of  the  nasal  sej)- 
tiiin  are  so  common  as  to  be  the  rule.  Practically,  they  are  the  most 
important  abnormalities  of  the  nose  with  which  the  8urge(m  has  to  deal. 

Uiwloubtedly  the  most  common  cause  of  septal  deflection  is  trauma- 
tism. Some  of  the  worst  cases,  however,  occur  in  those  who  have  been 
mouth-breathers  from  pharyngeal  obstruction,  and  in  whom  the  disuse 
of  the  nose  on  the  one  hand,  and  its  altered  nutrition  on  the  other,  have 
been  active  causative  agenti^  in  the  production  of  the  trouble. 

Pbaotubb  of  the  Nasal  Septum. 

The  nasal  septum  is  composed  of  three  sejmrate  jmrts — the  cartilag- 
inous portion,  the  perpendicular  plate  of  the  ethmoid,  and  the  vomer. 
Any  of  these  three  parts  may  be  fractured  alone  or  any  part  of  them 
may  {lartake  of  the  injury.  Fracture  of  the  septum,  therefore,  may  be 
divideil  into  three  parts :  first,  that  of  the  peqwudicular  plate  of  the 
ethmoid ;  second,  fracture  of  the  vomer ;  and  third,  that  of  the  septal 
cartilage. 

Fracture  of  the  perpendicular  plate  is  not  uncommon,  occurring  with 
fracture  of  the  bones  proper,  especially  where  the  fracture  is  extensive 
or  comminuted.  It  may  also  be  isolated,  and  in  that  case  is  likely  to 
be  found  near  the  union  of  the  ix»rpendicular  plate  with  the  vomer. 
Fracture  of  the  vomer  is  rare,  and  not  likely  to  be  attended  with  displace- 
ment. It  is  therefore  difficult  to  recognize.  Injuries  to  the  septal  earti- 
luge  may  be  of  the  nature  of  dislocation  or  fracture.  The  first  variety 
is  commonly  met  with  and  often  difficult  to  remedy.  The  deformity 
resulting  from  it  is  not  confined  to  the  interior  of  the  nose,  the  tip  of 
the  organ  being  thrown  to  one  side  and  much  injury  done  to  the  facial 
line.  The  accident  is  common  in  children,  and  is  liable  to  pass  unrecog- 
nized on  account  of  the  swelling  which  conceals  it. 

Actual  fracture  of  the  cartilage  is  more  likely  to  hapi>en  in  adult  life, 
the  cartilage  in  some  individuals  showing  an  eiirly  tendency  to  calcifica- 
tion, which,  although  not  developed  to  an  extreme  degree,  may  be  suf- 
ficient to  render  it  comparatively  brittle.  It  is  due,  of  course,  to  direct 
violence,  and  this  is  generally  associated  with  injury  to  the  i)arts  of  the 
septimi  posterior  to  it.  It  is  sometimes  easily  recognized  and  some- 
times not,  owing  to  the  fact  that  few  septa  are  originally  straight  and  by 
reason  of  the  swelling  which  has  taken  place.  Paljyation,  rhinoscopic 
examination — if  possible,  under  cocaine — and  the  use  of  the  nasal  probe 
will  generally  give  the  necessjiry  aid  in  recognizing  injuries  received 
within  the  nose. 

The  fact  that  there  is  no  external  deformity  of  the  nose  may  not 

Erove  Uiat  extensive  injury  has  not  been  suflered  within.  Generally, 
owcver,  the  nature  of  the  injurj'  may  be  inferred  by  some  change  in 
its  external  contour,  especially  with  regiird  to  the  tip  of  the  nose,  which 
will  suggest  the  real  nature  of  the  case. 

The  TREATMENT  is  a  matter  always  requiring  a  considerable  amount 
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of  care,  skill,  and  judgment.    In  all  cases  great  advantage  is  gained  from 
an  examination  of  the  nose  before  swelling  has  taken  place. 

Dislocation  of  the  cartilagre  in  children  is,  aa  a  rule,  iinpoasible  to  remed? 
by  any  known  efficient  means.  Complete  luxation  having  once  taken  place,  tbi« 
base  of  the  cartilage  is  so  loosened  that  it  is  impossible  to  retain  it  in  it»  normal 
position,  and  even  when  it  is  retained  from  the  earliest  period  after  the  accident 
it  generally  happens  that  the  displacement  will  recur  in  spite  of  treatment  having 
been  carried  on  for  a  long  period  of  time.  With  older  subjects  the  case  is  some- 
what easier,  and  even  in  children  where  complete  healing  of  the  parts  has  taken 
place  considerable  may  be  done  at  a  period  subsequent  to  the  acciaent  by  suiipcil 
means.  For  the  relief  of  these  deformities  Asch  has  attained  succesa  by  inciHisf 
the  cartilage  in  the  lines  necessary  to  relieve  the  deformity,  fracturing' it  at  the 
points  necessary  to  overcome  its  resiliency,  replacing  it  in  the  median  Hue,  Mui 
causing  the  patient  to  wear  for  a  number  of  weeks  a  perforated  tube  of  hard  rubber 
made  to  lit  tlie  parts.  This  tube  may  be  manipulated  bv  the  patient  after  a  little 
instruction,  and  its  presence  need  not  be  irritating.  Ttis  operation  may  be  used 
with  advantage  in  cases  of  deflection  extending  beyond  the  cartilage. 

Operations  upon  the  nasaJ  septum  are  commonly  called  for  and 
extensively  practise<l.  They  may  be  divided  in  general  into  two 
classes  : 

1.  Those  for  the  removal  of  projections  in  cases  where  the  normal 
thickness  of  the  septum  has  bet»n  increased ; 

2.  The  straightening  of  deflected  septa  whose  transverse  diameter 
has  not  been  materially  altore<l. 

These  two  varieties  of  deformity  may  require  widely  different  treat- 
ment. Projections  from  the  nasal  septum  may  be  removed  by  the  use 
of  caustics,  the  cautery,  or  electrolysis.  They  may  require  the  use  of 
some  cutting  instrument,  such  as  the  saw,  the  knife,  the  chisel,  or  the 
forceps.  The  use  of  caustics  is  mainly  applicable  to  hyjx^rtrophy  of 
the  soft  tissues  of  the  septum,  and  particularly  those  whicn  occur  on  the 
anterior  and  inferior  part.  The  galvanic  cautery  is  of  somewhat  more 
extensive  application  on  account  of  its  greater  destructive  power.  It 
may  be  used  for  the  destruction  of  cartilage  and  even  for  bone.  Elec- 
trolysis has  bc^en  used  with  some  success  for  the  removal  of  small  ante- 
rior projections  of  soft  tissue. 

For  cartilaginous  and  osseous  spurs  other  means  will  generally  be 
required,  although  the  electro-cautery  is  sometimes  useful  in  these. 
Removal  of  these  is  best  accomplished  by  some  cutting  instrimient,  the 
most  popular  of  which  is  the  simple  nasal  saw.  The  latter  should  l)o 
sp(^cially  constructed  for  the  purpose  and  of  the  l^est  workmanship. 
The  electric  trephine,  merely  a  variety  of  the  saw,  is  often  a  valuable 
substitute  for  the  latter.  Variously  constructed  knives,  scissors,  and 
gouges  are  used  either  to  se|>arate  the  ridge  or  to  reduce  remaining  pro- 
jections after  the  use  of  other  instruments. 

The  removal  of  septal  spurs  may  be  accomplished  either  with  local  or  general 
anjesthosia.  Where  the  operation  promises  to  he  severe  the  latter  may  be  required. 
In  nearly  all  cases  cocaine  will  suffice.  In  operating  strict  aseptic  precautions 
should  })e  attempted,  notwithstanding  the  evident  difficulty  of  actually  securing 
them  in  the  nasal  passages.  The  patient  should  be  seated  and  his  head  firmly  sup> 
ported.  The  nasal  cavity,  having  been  cleansed  and  anaesthetized,  should  be  care- 
fully inspected,  and  the  exact  nature,  extent,  and  direction  of  the  proposed  incis- 
ion determined  upon.  In  using  the  saw  it  is  generally  more  convenient  to  cut 
from  below  upward.  Everything  being  ready,  the  saw  should  be  introduced,  the 
lino  of  direction  carefully  noted,  and  as  little  time  as  possible  consumed  in  cutting 
through  the  fragment,  the  operation  being  guided  by  means  of  anterior  rhinoscopy, 
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and  every  precaution  taken  to  avoid  injuring  the  neighboring  parts.  The  distal 
end  of  the  saw  should  always  be  probe-pointed,  to  avoid  unnecessarv  injury  to  the 
membrane  of  the  posterior  part  of  the  septum  and  of  the  wall  of  the  pharynx,  which 
latter,  however,  the  saw  should  not  be  allowed  to  touch.  The  bony  structures  hav- 
ing been  separated,  the  detached  fragment  should  be  finally  separated  by  a  smooth 
incision  through  the  remaining  mucous  membrane,  made  either  with  tj^e  knife  or 
scissors.  In  using  the  trephine  the  instrument  is  attached  to  an  electric  motor,  and 
is  applied  by  the  aid  of  rhinoscopy  to  the  anterior  end  of  the  projection.  Revolv- 
ing rapidly,  it  is  caused  to  cut  its  way  through  the  long  diameter  of  the  ridge. 

Wnere  the  base  of  the  spur  is  narrow,  its  removal  may  be  accomplished  with 
one  introduction  of  the  trepnine.  If  it  is  somewhat  broad,  several  such  attempts 
may  be  reauired.  In  cases  of  unusual  difficulty,  and  where  the  thickness  of  the 
septum  will  permit,  a  large  core  may  be  pierced  through  the  longitudinal  centre  of 
the  projection  and  its  final  removal  accomplished  with  the  nasal  saw.  Irregularities 
remaining  after  the  use  of  the  trephine  should  be  removed  with  the  aid  of  some 
suitable  instrument. 

Bleeding  after  operation  is  not  usually  severe,  and  in  any  case  may 
be  stopped  by  tamponing  the  nose  with  a  narrow  continuous  strip  of 
antiseptic  gauze.  The  use  of  the  tampon  is  often  unnecessary,  although, 
as  a  rule,  air  should  be  excluded  from  the  nostril. 

The  shock  of  these  operations  is  often  severe.  The  patient  should 
be  warned  of  this,  and  snoidd  be  treated  with  the  same  consideration, 
as  to  rest  and  general  attention,  as  would  apply  to  any  other  surgical 
condidon,  even  slight  operations  upon  the  septum  being  sometimes 
followed  by  considerable  general  disturbance. 


CHAPTER    V. 
SURGICAL  DISEASES  AND  INJURIES  OF  THE  FAGR 

By  Edmond  Souchon,  M.  D. 


OONGENITAL     MALFORMATIONS. 

Absence  of  f€M3e  is  called  aprosopia ;  more  or  less  marked  imper- 
fections of  the  face  are  called  atelo^prowpia.  ConffenitaJ  branchial  fiiduh 
have  been  observed  on  the  face  on  the  line  extending  from  the  auditor}- 
meatus  to  the  labial  commissure,  and  also  in  the  groove  between  the 
nose  and  cheek.  Congenital  atrophy  of  the  face  may  aflFect  the  whole 
face  or  one  side  only.  In  unilateral  atrophy  the  skin  is  shninkcn, 
yellowish,  hartlened.  In  sclo'enia  neonatorum  the  skin  is  waxy,  hard» 
tense,  cold  ;  the  body  lies  motionless  as  if  the  face  and  limbs  were  fixed 
in  death  ;  the  child  cannot  ojwn  its  mouth  to  suck  ;  the  disease  oei^sion- 
ally  apj)ears  a  few  days  after  birth.  Albinism  is  congenital  absence  of 
pigment  in  the  skin,  liair,  and  eyes. 

Congenital  hypertrophy  of  the  face  may  include  the  whole  face  or 
only  one  side.  Double  face  has  been  observed  on  a  living  subject. 
(Edema  neonatonim  is  very  rare  in  the  face ;  it  begins  in  the  lower 
limbs  and  ascends.  Ichthyosis  is,  as  a  rule,  congenital,  although  the 
disease  is  seldom  noticed  until  some  little  time  after  birth ;  it  veiy 
rarely  attacks  the  face.  Xeroc1e)*ma  is  the  commonest  form  of  ich- 
thyosis, and  is  often  nothing  more  than  a  dry,  scaly  condition  of  the 
skin.     The  congenital  ^^  scrofulous  ^'  face  presents  three  types. 

In  the  sanguine  type  the  face  is  oval ;  the  skin  is  thin,  transparent,  the  vein* 
often  showing  through  ;  the  complexion  oftener  dark  than  fair;  the  expre&tion  L» 
bright,  sharp,  and  animated ;  tlie  eyes  are  bright,  and  often  dark ;  the  eyelashes 
long,  silky ;  the  nose  sharj)  and  long,  the  alee  contracte<l ;  the  lips  are  thin,  the 
teeth  are  white  and  often  brittle;  the  lower  jaw  is  small  and  angular;  the  hair 
fine  and  silky,  oft^n  dark,  not  over-abundant.  In  the  phlegmatic  or  melancholic  /jfpe 
the  face  is  round  and  plump ;  the  skin  is  thick,  pasty,  muddy ;  the  complexion  \a 
usually  fair;  the  expression  is  more  or  less  dull,  heavy,  apathetic ;  the  eye*  are 
large  and  full,  usually  pale ;  the  nose  is  large,  the  alte  thick ;  the  nostrils  open 
and  dilated ;  the  lips'  are  thick,  especially  the  upper ;  the  teeth  soon  decay ;  the 
lower  jaw  is  large  and  broad ;  the  hair  generally  thick  and  coarse.  In  the  type 
called  pretty  struma  the  coarseness  of  the  features  is  toned  down ;  the  lips  are 
plump,  but  not  tumid ;  the  face,  like  the  body,  is  plump,  but  not  flabby  (Southam). 
Proper  and  long-continued  specific  treatment  may  improve  these  conaitions. 

Congenital  syphilitic  hypertrophy  of  the  face  in  children  or  in  young 
adults,  j)resenting  evidence  of  congenital  syphilis,  is  characterized  by 
prominence  of  the  frontal  eminences,  imperfect  development  and  de- 
pression of  the  bridge  of  the  nose,  oi>acity  of  the  cornea,  pits  and  soars 
on  the  face  and  forehead,  ci(?a trices  and  fissures  of  the  cheeks  and  at  the 

202 


CONGENITAL  MALFORMATIONS,  203 

^'^gles  of  the  mouth,  malformations  of  the  permanent  teeth,  especially 
^f  the  central  incisors  of  the  upper  jaw  (Southam).  Long-continued 
P^^per  specific  treatment  will  improve  such  ap})earance. 

Birth-marks  or  port-wine  staina  are  more  frequent  on  the  face  than  anywhere 
^W;  they  may  be  very  small  or  very  large;  they  may  be  level  with  the  skin  or 
^hey  may  be  raised.  They  should  be  treated  as  they  are  in  other  parts — with 
^ore  care,  if  possible,  on  account  of  the  cicatricial  marks. 

Congenital  deviations  of  the  face,  or  asymmetries,  in  which  the  face 
1:1  thrown  to  one  side,  have  been  observed  to  a  lesser  or  greater  degree. 

Acqiiired  or  Post-natal  Malformations  of  the  Pace. — Atrophy  of 
ihe  hair  comprises  alopeekij  which  is  loss  of  hair  in  cireumscribed,  well- 
defineil  areas,  with  a  smooth  and  shining  skin.  Pigment-atrophy  is 
calletl  le.HiHHlenna  or  viiUigo  ;  it  presents  patches  of  blanched  skin,  and 
is  a  loss  of  pigment  in  small  or  large  areas.  Although  the  neck  is  the 
most  common  situation  for  it,  the  face  may  also  be  affected.  Canities  is 
the  loss  of  pigment  of  the  hair-shaft.  AnidroHiH  is  absence  of  perspira- 
tion, or  dry-face.  Atrophy  of  the  cuticle  is  usually  a  senile  atrophy. 
Atrophy  of  the  whole  face  or  of  a  side  or  of  a  part  of  it  has  been 
observed  after  losses  of  tissue. 

Facial  trophoneuroBi^,  or  reflex  or  paralytic  atrophy,  is  the  name  given  by  Shott 
and  Romberg  to  a  special  atrophy  affecting  by  preference  the  face,  where  it  alwavs 
remains  unilateral :  it  is  due  to  a  lesion  of  nutrition  allied  to  a  functional  disturb- 
ance of  the  nervous  system.  The  cause  is  unknown :  it  is  not  a  sclerosis,  but  an 
abdorption  of  all  the  tissues,  especially  of  the  connective.  Uypertrichiosia  or  hir- 
futieti  is  excessive  or  abnormal  growth  of  hair,  very  objectionable  in  women  espe- 
cially. Trichorrhexis  tiodosa  is  a  nodular  condition  of  the  hair.  Tinea  nodosa  is  a 
nodular  concretion  consisting  of  fungus  spores  :  it  weakens  the  hair,  which  splits 
and  breaks;  it  sometimes  aflfects  the  hair  of  the  whiskers,  beard,  or  moustache. 
Pigment  hypertrophy  is  called  lentigo^  ephilids^  or  freckles  when  it  assumes  the  shape 
of  a  localized  deposit  of  pigment:  it  is  most  commonly  situated  on  the  face,  espe- 
cially about  the  nose  and  cheeks;  in  the  pregnant  female  it  is  called  chloasma  ute- 
rinum. It  is  the  ordinary  chloasma  or  liver-spots  when  presenting  a  circumscribed 
detKwit  of  pigment,  which  grows  more  and  more  diffuse  so  as  to  cover  large  areas. 
Teiangeiectasis  is  a  condition  in  which  the  capillaries  are  considerably  dilated  over 
a  larger  or  smaller  area  of  the  skin :  it  occurs  on  the  face  and  neck  especially,  par- 
ticularly in  elderly  people,  in  the  form  of  small  spot«  constituted  by  small  tufts  of 
dilated  capillaries;  the  disease  resembles  the  slighter  form  of  vascular  nsevus. 
Tinea  versicolor  is  caused  by  a  special  fungus :  it  presents  roundish,  slightly  raised, 
»caly  patches,  with  well-definea  borders,  a  peculiar  brownish  discoloration ;  it  is 
venr  rare  on  the  face.  A  ncevtis pigmentosus  or  ynole  is  a  simple  deposit  of  pigment 
with  or  without  raising  of  the  corresponding  part  of  the  skin.  Tne  bronze  face  of 
Addison's  disease,  dermato-molasma,  is  a  discoloration  due  to  a  peculiar  condition 
of  the  suprarenal  capsules.  Xeroderma  pigmentosum,  or  Kaposi s  disease,  is  a  very 
rare  affection:  the  initial  lesions  are  small  pigmentary  spots  a()pearing  chiefly  on 
the  face,  oeck,  and  arms ;  they  form  numerous  tumors  which  run  a  rapid  course  and 
end  in  death.  Pityriasis  is  characterized  by  a  brawny  desquamation :  it  usually 
occupies  the  hair^r  parts ;  it  is  much  more  rare  on  the  face  than  on  the  scalp. 
Pityriasis  rubra  pilaris  presents  at  the  oriflcc  of  the  hair-follicles  characteristic 
papules;  on  the  race  the  lesions  are  often  of  a  seborrhoeic  type,  a  red  base  being 
covered  with  adherent  crusts.  Ichthyosis  is  rare  on  the  face.  A  scaly-face  skin  is 
often  met  with  in  old  people.  Psoriasis  consists  of  flat,  dry  patches  of  variable 
sixe  covered  with  white,  silver-gray,  or  asbestos-like  scabs:  it  rarely  affects  the 
Usee,  except  in  young  subjects  and  in  inveterate  cases.  Hyperidrosis  is  excessive 
sweating ;  it  is  sometimes  limited  to  the  course  of  the  fifth  nerve.  Scborrhoea  is  an 
excesssiTe  secretion  of  sebaceous  matter.  Seborrhcea  oleosa  is  an  excess  of  oil-like 
secretion.  SeborrhoBa  sicca  is  excessive  secretion  of  sebaceous  matter  with  excessive 
proliferation  of  unaltered  epithelial  cells.  Seborrhcea  in  both  forms  is  more  com- 
mon on  the  scalp,  but  the  eyebrows,  moustache,  and  beard  are  sometimes  the  seat 
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of  dry  seborrhoea.  On  the  face  the  oily  form  is  more  frequent,  affecting  eepemlW 
the  middle  third  of  the  face,  usually  the  alse  of  the  nose  and  naso-iabial  groove; 
also  the  corners  of  the  mouth  and  the  ears.  Seborrhoea  most  invariably  bejdns  oo 
the  scalp ;  then  it  spreads  on  the  face  to  the  eyelashes.  Dermatoly»i9  is  the  hn«- 
trophy  of  the  integuments  and  subcutaneous  tissues,  which  are  all  looee,  plitblf , 
feeling  like  fatty  tissue:  it  is  an  exaggerated  form  of  molluscam  tibroram. 
marked  by  large  flaps  or  folds  of  hypertrophied  skin ;  their  commonest  site  i« 
about  the  neck,  face,  buttocks,  and  chest ;  the  flaps  are  often  deeply  pigmented, 
thickened,  indurated,  and  warty ;  hypertrophy  of  the  bones  and  other  subjacent 
tissues  may  also  be  present.  Rhinoscteroma  is  peculiar  to  the  nostrils  and  to  the 
skin  around  them  :  it  begins  by  nodules  in  the  cutis,  which  coalesce  to  form  a  hard 
growth  with  a  smooth  glistening  surface,  which  spreads  inward  from  the  lip  and 
downward  to  the  pharynx  from  the  posterior  nares ;  it  is  a  rare  affection.  ScUr^ 
derma  is  a  diffused  thickening  and  hardening  of  the  skin;  the  skin  is  rigid, 
tense,  hard  like  that  of  a  frozen  corpse,  but  without  tlie  coldness ;  the  features  are 
drawn  and  the  face  becomes  flxed  into  an  expressionless  mask.  In  atrophic 
scleroderma  the  skin  shrinks  and  becomes  waxy-white  in  color;  the  face  and 
upper  limbs  are  the  only  parts  attacked.  Leucoderma  is  a  similar  condition,  bot 
without  hardening  of  the  integuments.  Morphota  is  a  circumscribed  sclerodemia, 
lardaceous  in  appearance,  mottled,  with  pink  areoles;  the  lesions  vary  in  sizefrua 
half  an  inch  to  the  palm  of  the  hand;  the  patches  on  the  face  sometimes  foUov 
the  course  of  the  flfth  pair.  Morphoea  is  aiso  called  Addison^B  keloid.  The  face  ii 
a  favorite  sit«  for  it;  it  presents  well-deflned  waxy  patches  of  a  pale  pink  and  yel- 
low color;  it  is  due  to  some  vasomotor  disturbances.  White  keloid  is  a  kind  of 
scleroderma,  not  true  keloid.  The  keloid  of  Adiberi  is  a  different  disease,  which 
develops  spontaneously  on  cicatrices,  especially  on  burns.  Scar$  on  the  face  grow 
with  the  body  in  the  course  of  time.  Neurotic  or  Jieuralgic  hyoertrophy  is  due  to 
persistent  neuralgia,  usually  affecting  one  side  of  the  face  only :  all  the  tissues, 
even  the  bones,  participate  in  it.  Acute  circumscribed  (edema  arises  suddenly  and 
subsides  rapidly,  only  to  develop  in  another  part :  its  favorite  seat  is  the  face  and 
the  genitals.  Frog-face  is  due  to  intranasal  tumors,  which,  growing  toward  the 
face,  raise  and  spread  the  nose  and  the  surrounding  structures.  ElephafMti<ui»\\vf 
sents  the  characteristic  "  leonine  face :  "  it  is  the  tubercular  and  mixed  varietten 
which  have  a  predilection  for  the  face,  nose,  lips,  cheeks,  eyelids,  chin,  ears.  The 
affected  skin,  especially  in  the  nodular  stage,  is  often  the  seat  of  8eb(»rrhcea; 
this  gives  the  nodules,  particularly  on  the  face,  a  characteristic  burnished  appea^ 
ance.  The  hair  in  the  iitiected  areas  fall  out.  In  the  vast  majority  of  cases  of 
nodular  leprosy  the  ends  of  the  ears  are  the  first  parts  affected.  Elephohtiam 
Arabnm  is  a  chronic  hypertrophy  of  the  skin  and  subcutaneous  tissues :  it  affects 
the  face  rarely.  In  the  inhltrated  form  the  face  is  affected  after  the  limbs. 
Aci'omegahj  affects  also  the  face,  including  the  soft  and  the  bony  structures. 

Myxcedema  is  a  hard  swelling  of  the  face  and  neck  and  of  the  extremitiec:  it 
is  also  called  cachexia  strumipriva,  cretinoid  condition,  thyreopexa.  It  is  a  rare 
disease.  Myxo^dema  and  cretinism  are  totally  different  diseases.  It  is  due  to  some 
destructive  changes,  such  as  fibroid  degeneration,  interstitial  hyperplasia  of  the 
connective  tissue,  syphilis,  atrophy  of  the  glands ;  to  the  removal  of  the  whde 
of  the  thyroid ;  in  some  operated  cases  it  is  due  U)  the  atrophy  of  that  portion 
of  the  body  which  had  been  left  on  purpose.  The  anatomo-imtnological  lesions 
are  hyperplasia  of  the  connective  tissue  of  the  face  and  neck  and  extremities; 
the  connective  tissue  is  increased  in  quantity  and  density;  there  is  excess  of 
mucin  in  the  skin  and  in  the  blood;  hiemo^Iobin  is  diminished;  the  red  blood- 
corj)iLscles  and  the  fibrin  vary.  The  power  of  the  red  blood-corpuscles  to  take  up 
oxygon  may  or  may  not  be  deficient.  The  anjemia  of  myxoedema  is  said  to  be  due 
to  the  suppression  of  the  ha^mopoietic  functions,  to  alteration  of  the  regalation  of 
the  cerebral  circulation,  to  the  loss  of  function  of  the  thyroid,  which  is  an  organ 
of  depuration  and  elimination. 

Tiic  SYMPTOM8  are — the  skin  of  the  face,  neck,  and  later  of  the  extremities,  is 
swollen  in  a  characteristic  manner;  the  sj)ecch,  the  motions,  the  intellect,  all  the 
mental  and  bodily  functions,  decline;  in  young  subjects  mental  development  is 
arrested.  Its  course  is  slow;  it  is  always  progressive,  without  any  halt  or  im- 
provcmcnt.  Its  duration  extends  usually  over  a  year.  Its  tebminatiok  is 
death. 

The  preventive  treatment  consists  in  leaving  a  piece  of  the  thyroid  body  in 
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IBM*  of  iomI  extirpation  of  the  organ.  The  curative  treatment  consiitts  in  giv- 
ihjrniil  eilract  by  mouth,  by  hypodermic  injection,  or  by  grafting  a  piete  of 
thyroid  body  of  an  animal  into  Home  part  of  the  patient's  Ixjily. 

Ac4]uired  DeviationB  of  the  Face.— Mutilati our  are  on  record  in 
iiii'li  one  sitlt'  of  the  fact  is  natural,  and  the  other  drawn  no  as  to 
Mill  ilio  exjn-eT^sion  of  peqiotiial  laughter,  as  depicted  in  Hiigo'.s 
lilmamc  <fui   liil." 

Ii^atiee  of  the  fact?  would  lie  still  more  frequent  tlian  they  are,  on 
KDuntof  its  exposed  position,  but  for  the  Pinall  size,  exceasive  iiwitil- 
grofthe  heB(i,andthe  protection  afforded  by  the  arm  and  forearm 
(dnvtively  bn>ught  up  ijuickly  in  front  of  tlie  face. 
Bum  ixrv  usually  deeper  tlmn  they  m-ein  at  tii«t:  they  are  often 
lUoned,  in  the  mildest  forms,  by  at  least  coarseuees  of  features,  ugly 
xtri(!Pt,  and  deviationt-,  whose  result  is  dribbling  of  the  saliva  :  the 
itritTS  sometimes  interfere  with  the  movements  of  the  lower  jaw. 
is  important  to  prevent  the  [Mtient  from  scratching  himself  during 
Ih|i  iir  delirium,  so  as  to  prevent  a  frequent  and  pott-nt  cause  of 
5  the  deformities.  Burns  by  acids,  striking  the  face  acoident- 
Uvurby  a  criminal  hand,  are  the  most  frequent  of  the  kind  ;  in  crim- 
»l  raws  it  is  the  face  that  is  .specially  aimed  at ;  on  account  of  the 
lt%tKinent9  that  follow  and  of  the  loas  of  the  sight  these  burns  are 
f  m  gravest  character.  No  special  treatment  is  here  required  except 
tttter  diligence. 

yrttdng  or  froxt-hite  is  common  about  the  fac«  on  account  of  its 
Xpoieil  position.  R(!afti<in  should  be  brought  about  very  slowly,  so  aa 
>  tinit  the  damage  and  leave  as  little  cicatrix  aa  poasible.  When 
Itbs  form,  it  is  of  bad  omen.  There  often  remains  after  recovery  a 
fiar\ii:  color,  for  which  subcutaneous  injections  of  ergotin  have  !K*n 
ncwutiiended. 

CWiMioiw  are  often  followed  by  great  swelling  and  di«'ol oration, 
■^perioUy  about  the  eyelids  (black-eye):  they  are  specially  frequent  in 
"m,  who  have  so  many  falls ;  they  affect  especially  the  prominent 
When  the  injury  ia  located  over  a  bone,  there  is  formation  of 
iBCQUtuina  ;  when  in  soft  regions,  the  blood  becomes  infiltrated. 

Oatmnl  riiul  UictrnU'd  woaiu}s  often  present  a  lesion  of  the  deep 
■ai'-h  grmter  than  of  the  superficial  ])arts,  as  it  is  the  underlying  bone 
A*t  liu  done  the  cutting. 

(Jontiined  wouiuls  produced  from  without  ai-e  the  most  frequent ; 
Wxtimes  they  are  verj-  extensive,  such  as  a  result  of  the  kick  of  a 
■"«e,  lerrifie  fallw,  etc.,  and  lat^  portions  of  the  facial  mask  are  torn 
'WiY  and  hang  down.  Deep  sutures  can  be  placed  to  advantage  to 
•oppiirl  and  ajiproximate  the  parts. 

Pimciured  vcounds,  when  deep,  are  apt  to  be  followed  by  subcu- 
fcnw'itf  hemorrhage :  they  mav  penetrate  one  of  the  cavities,  where  the 
"wpiiainay  be  broken,  as  in  the  maxillary  ^inus,  orbit,  cranium. 

Inri^ed  wounds  nsually  gujie  thihIi  ;  vrry  often  fatty  lobules  pro- 
•rfe between  the  edges  of  the  w<nniil-  Siil>re  wounds  sometimes  carry 
By  (he  whole  of  projecting  jmrt:^ ;  they  bh-eil  freely.  Great  care  should 
*  token  tt>  approximate  the  edges  properly,  so  as  to  avoid  unsightly 
Dcttrin.'* :  tine  needles  should  be  used,  also  fine  silk  ;  plaster  strips  or 
■dludion  should  be  placed  over  them.     These  wounds  unite  generally 
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by  first  intention,  because  the  skin,  subcutaneous  tissue,  and  musoW 
form  but  a  single  matted  layer  or  structure. 

Gunpowder  stains  should  be  removed  at  once  and  thoroughly  :  if  tliey 
are  allowed  to  remain,  they  will  remain  for  life.  If  necessurj-,  c<x?aine 
or  an  aniesthetic  must  be  used ;  the  i)arts  should  be  first  scrubbed  with 
a  hai*d  nail-brush  ;  then  all  the  grains  of  jwwder  must  be  pickcnl  out,  one 
by  one,  employing  a  cataract  needle ;  a  1  per  cent,  solution  of  merfuric 
chloride  will  facilitate  the  removal  of  the  grains  of  i)owder. 

Gunshot  wounds  of  the  soft  parts  of  tlie  face  alone  are  ver}*  rare. 
There  exists  a  case  on  record  of  perforation  of  both  cheeks  by  a  bullet 
without  injur}^  to  the  bones  or  teeth  in  an  officer  who  was  wouudwl 
when  uttering  an  enthusiastic  hurrah.  Gunshot  wounds  from  a  distance 
are  the  rule  in  war,  and  may  be  terrific :  in  one  case  the  whole  face  wa? 
destroyed  except  the  eyes,  and  the  patient  sur\"ived,  fetnling  through  a 
tube  which  he  introduced  in  the  oesophagus.  Gunshot  wounds  at  close 
range  are  most  commonly  due  to  suicidal  efforts.  Such  wounds  may 
be  complic^ited  by  the  lodgement  of  a  ball  or  other  foreign  body  in  any 
one  of  the  cavities  of  the  face ;  by  the  lesion  of  some  organ  or  nerve  of 
special  sense ;  by  fracture  of  the  base  of  the  skull ;  by  injury  to  sali- 
vary glands,  teeth,  lachrymal  glands.  Besides,  the  softness  of  the  bone^ 
allows  the  missik^s  to  i>enetmte  deeply  and  the  tissues  to  contract  over 
them  ;  hence  arises  great  difficulty  in  removing  them. 

Arrow  wounds  produce  great  bleeding ;  all  the  above  remarks  conceruing  gun- 
shot wounds  are  applicable  to  them. 

The  immediate  complications  of  the  wounds  of  the  face  are  emphysema^  due  to 
fracture  of  nasal  fossie  or  maxillary  sinuses ;  wounds  of  Sienson^s  duct ;  cerebral 
contusion  :  this  is  not  very  frequent  nor  severe ;  it  is,  on  the  contrary,  remarkable 
how  few  cerebral  symptoms  develop  after  violent  injuries  of  the  face;  this  is  due 
to  the  fact  that  the  bones  are  soft  and  yield  readily.  Wounds  of  the  deep  arteries 
give  rise  to  hemorrhage  through  the  mouth,  without  our  being  able  to  aacertain 
positively  whence  the  blood  comes.  The  secondaru  complications  are  oedema  of 
tongue  aiid  pharynx,  interfering  with  deglutition,  cephalic  tetanus,  persistent  neur- 
algias, cramps,  and  contractures. 

Secondarij  hemorrhatjes  are  frequent  in  lacerated  and  gunshot  wounds  of  the 
face  ;  they  usually  take  place  between  the  fifth  and  the  twenty-fifth  dav:  it  is  the 
small  deep  vessels  that  are  the  troublesome  factors.  No  styptics  shoufd  be  used, 
especially  here:  it  is  preferable  to  use  methodical  plugging  with  long  narrow 
strips  that  are  well  packed  in  small  segments  in  all  the  nooks  and  cornerH  with  as 
hard  a  compression  bandage  as  the  patient  can  stand.  The  bleeding  arteries 
should  be  ligated  in  situ  if  possible,  but  this  is  very  difficult,  and  often  unsatis* 
faotorv  on  account  of  the  inflamed  and  sloughing  condition  of  the  tissues.  B? 
applying  a  provisional  looy)  ligature  around  the  common  carotid  the  hemorrhage 
may  be  controlled  until  a  thorough  search  and  a  satisfactory'  ligature  of  the  bleed- 
ing points  be  accomplished  in  situ,  when  the  provisional  ligature  is  removed.  In 
such  cases  the  common  carotid  should  be  exposed  close  to  its  bifurcation,  so  that 
if  the  above  procedure  should  fail,  the  external  carotid  is  within  easy  reach.  It 
inight  be  well  borne  in  mind  that  it  is  the  external  carotid  that  must  then  be 
ligated,  not  the  common  carotid,  on  account  of  possible  cerebral  complications. 
In  extensive  or  general  bleeding  it  may  be  necessary  to  ligate  both  external 
carotids :  in  such  an  emergency  the  ligations  should  be  applied  above  the  origin 
of  the  Unguals. 

The  SEQT'ELS  of  injuries  of  the  face  are  reflex  contractions  of  the  muscle  of  the 
face  from  a  wound  of  the  face  or  scalp,  constrictions  of  the  jaws,  ectropion  of  the 
lids  or  lips,  atresia  of  the  mouth.  These  injuries  are  sometimes  rollowed  by 
amnuroslit,  especially  if  they  occur  near  the  orbit  or  the  malar  bone;  the  lesion  is 
often  a  dislocation  of  the  lens  or  a  detachment  of  the  retina;  sometimes  there  is 
no  detectable  lesion. 
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Mortality  of  iniuries  of  the  face  is  comparatively  low,  because  the  vessels  and 
the  bones^  are  small,  the  bones  are  thin,  tiie  parts  naturally  drain  well  through  the 
DOse  und  mouth,  and  the  vascularity  and  tne  nutritive  powers  are  here  at  their 
be!»t.  During  the  War  of  Secession  90  per  cent,  recovered,  some  with  horrible 
mutilations. 

Ftactares  of  the  nose  are  treated  elsewhere.  ( Vide  Vol.  I.) 
Poimriied  wounds,  sUngn  of  hisectn,  of  spiders,  etc.  are  common,  be- 
cause of  the  exposed  condition  of  the  face ;  the  swelling  spreads  rapidly 
and  IS  particularly  disfiguring.  In  cases  of  bites  of  horses  or  of  dogs 
tliere  is  a  flap  corresponding  to  the  upper  jaw  of  the  animal  and  one  of 
the  lower  jaw.  Bites  of  rabid  anivuils  are  much  more  rapidly  followed 
by  hydrophobia,  because  the  distance  to  the  brain  is  so  much  shorter 
than  when  the  hand  or  any  other  part  is  the  site  of  the  injury ;  also 
because,  the  teeth  penetrating  at  once  into  the  tissues  \vithout  passing 
through  any  clothing,  the  inoculation  is  more  thorough  and  more  viru- 
lent. All  poisoned  wounds  of  tlie  face  should  be  treated  as  in  other 
regions. 

Neuroses  of  the  Pcwse. — Anoisthesia  of  the  skin  of  the  face  is  usually 
due  to  the  paralysis  of  the  trifacial ;  it  is  a  symptom  of  a  lesion  of  the 
nerve-centres.  Double  paralysis  of  the  face  is  called  diplegia.  Facial 
pftra/iifffiSj  or  Bell's  palsy,  is  usually  caused  by  brain  lesions,  but  may  be 
aue  to  the  eflccts  of  cold  on  the  nerve,  of  blows,  of  wounds  or  o|)erations 
injuring  the  nerve  in  some  point  of  its  course  or  at  its  point  of  emer- 
gence ;  diseases  of  the  temporal  bones  (fractures  or  caries),  or  otorrhopa. 
ita  |)eculiar  symptoms  are  inability  to  close  the  eye,  prolapse  of  the  cheek, 
eversion  of  the  lower  lip,  the  deviation  of  the  face  toward  the  sound  side. 
When  tlie  patient  laughs,  the  expression  of  the  whole  face  is  most  peculiar 
and  characteristic.  The  treatment  varies  with  the  cause.  Facial  hyper- 
ijcsthesia  comprises  dermatalgia,  or  jiainful  skin,  or  pruritus  or  itching, 
especially  of  the  skin  of  the  Ix^ard  or  of  the  nares ;  it  is  nithcr  rare. 
Facial  neuralgia  is  called  tic  donloureiix  when  the  jmin  is  accompanied 
by  contraction  of  the  muscles ;  its  special  cause  here  is  often  a  carious 
tooth,  although  the  tooth  itself  may  be  painless ;  the  other  causes  are 
painful  cicatrices,  foreign  bodies,  callus  including  a  nerve,  tumors, 
inflammations,  diseases  of  the  petrous  bone  or  intracranial  tumors.  Its 
special  treatment  in  obstinate  cases  is  the  stretching  or  the  section  of  the 
nerves  at  their  points  of  emergence  (neurotomy  and  neurectomy)  or  the 
removal  of  the  Gasserian  ganglion.  Facial  spasm,  or  eommlsive  tic  with- 
out pain,  18  a  clonic  spasm  causing  contortions  of  the  side  of  the  face : 
it  creases  during  sleep.  Cephalic  hydrophobic  tetanus  may  result  from 
a  bite  of  a  non-rabid  animal ;  it  affects  the  course  of  a  cranial  nerve ; 
the  facial  nerve  is  paralyzed  on  the  side  of  the  wound.  The  symptoms 
are  those  of  hydrophobia ;  the  face  is  congested  and  haggard. 

Chromidrosis  and  purpura  are  mentioned  here  for  want  of  a  better  placre.  Chro- 
midrotsLs  is  a  colored  secretion  of  the  sweat  and  sebaceous  fluids,  usually  blue  in 
color,  or  red,  yellow,  green,  or  violet :  it  is  usually  symmetrical ;  its  favorite  site  is 
the  eyelids,  next  the  cheeks,  the  forehead,  the  sides  of  the  nose,  sometimes  the 
whole*  face  and  the  body.  Purpura  is  the  extravasation  of  blood  in  the  cutis ;  it 
18  rare  in  the  face  compared  with  the  other  parts  of  the  body ;  it  is  there  moat 
commooly  situated  in  the  eyelids.  The  treatment  must  be  general  and  directed 
to  the  blood. 

Furuncles  or  boils  most  frequently  affect  the  face  and  neck.     Car- 
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buncles  of  the  fac€   are   comparatively   rare  and  nearly  always  fatal 
These   lesions  are  particularly  grave  about  the  face,  becau!«e  of  the 
septic  absorption  by  the  facial  vein  and  its  direct  conveyance  to  the 
sinuses  of  the  brain.     Carbuncles  should  be  freely  incised  or  curetted  at 
the  very  outset.    Erydj)clas  is  common  :  it  is  usually  due  to  some  lesion 
in  the   interior    cavities,  buccal,    nasal,  pharyngeal.   Eustachian  tube 
or  external  auditory  canal ;   it  emerges  from  the  tip  of  the  no^  or 
from  the    lachrymal    points   or   from    the   external     auditorj-  canaL 
When  it  first  travels  through  the  Eustachian  tube    and    the  middle 
ear  it  is  preceded    for  two  or  three   days  by  most  agonizing  pains: 
it  is  more   serious  here  than  anywhere  else,  because  of  the  pro(xiga* 
tion  to  the  brain  and  membranes.     It  seldom  stops  until  it  has  gone 
over  the  whole  face    and    head,   seldom    extending  beyond   the  neck 
to  the  trunk :  it  usually  leaves  the  features  coarser  than   before  its 
advent.    Of  course  the  interior  cause  must  receive  proper  attention  dur- 
ing the  attack,  and  also  afterward  in  onler  to  prevent  a  return:  it 
requires  here  no  mrticular  treatment.     Erysipelas  of  the  face  is  some- 
times complicatea  with  pericarditis,  myocarditis,  and  ottener  with  eudo- 
carditis  (Gubler). 

Malignant  pustule  is  also  comparatively  frequent,  for  the  reason  of  easy  acces 
to  the  face :  it  is  more  fatal  here  because  the  radical  means  of  treatment  are  not » 
easily  applied  as  on  the  hands ;  also  because  of  the  close  proximity  of  the  brain 
and  its  sinuses.  Glanders  shows  externally  first  by  an  inflamed  and  ulcerated  con- 
dition of  the  nostrils  and  upper  lip.  Cellulitis  is  rare,  because  of  the  adhesion  of 
the  skin  to  the  muscles  and  of  these  to  the  bones.  Congestions  of  the  face  do  not 
spread  easily  for  the  same  reasons.  But  septic  inflammations  are  often  followed  by 
much  swelling,  oedema,  and  hardness.  They  should  be  treated  as  in  other  regiooft. 
Cellulitis  and  abscesses  of  face  are  usually  due  to  diseased  teeth  or  to  osteoperiostitis 
of  the  iaws.  Abscesses  are  also  comparatively  rare :  most  ireauently  they  originate 
from  the  root  of  a  decayed  tooth.  Abscesses  of  the  face  should  be  incised  with  the 
greatest  care,  bearing  in  mind  the  direction  of  the  folds  or  wrinkles  of  the  vessels, 
the  nerves,  Stenson\s  duct, — all  this  on  account  of  the  scar  that  may  follow;  for  these 
reasons  it  is  often  best  when  circumstances  permit  to  let  them  open  for  themselves 
when  the  scar  is  reduced  to  a  small  round  white  spot  less  noticeable  than  a  cat 
Phlebitis  of  the  facial  vein  is  rarely  primary:  it  usually  follows  other  inflammations 
of  the  face,  especially  furuncles  and  carbuncles,  and  particularly  those  of  the 
upper  lip.  It  is  characterized  by  rapid  swelling,  with  cedema,  intense  pain,  sen- 
sation of  strangulation;  the  face  is  earthy  pale,  the  course  of  the  veins  marked  by 
blue  lines. 

Gangrrene  of  the  Face. — Ganf/rcnc  of  the  face  is  ni rely  primary :  it 
is  usually  due  to  injuries,  to  carbuncles,  to  malignant  pustules.  (Vin- 
crum  orin^  or  noma,  is  ])eculiar  to  the  cheeks.  Great  care  is  neces- 
sary to  limit  the  following  deformity  as  much  as  possible.  Ritynmid** 
diHease  is  symmetrical  gangrene  of  the  extremities,  including  in  this 
term  the  tip  of  the  nose  and  the  ears :  the  order  of  frequency  is  the 
fingers,  toes,  heels,  nose,  ears. 

Ulcers  of  the  face  mav  be  due  to  manv  causes.  Tiibereulnr  ulcers 
are  the  most  frecpient  outside  of  syphilis ;  they  are  called  lupus,  and  the 
fa(!e  is  their  favorite  site.     Lu])us  erythematosus  is  not  tubercular. 

Lnj)H>t  uoii^xedenn  is  (*haracterized  by  an  erujition  of  pale  or  rcddii^h 
tubercles  which  ulcerate,  become  covered  with  white  scales  and  scab^, 
which  on  coming  away  leave  behind  a  smooth  w^hite  depressed  cicatrix. 
Lupus  exedens  destroys  by  ulceration ;  lupus  non-exeoens  destroys  by 
atrophy. 
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The  favorite  site  of  lupus  is  the  face.  Lupus  vulgaris^  or  malignant  herpes^  is 
abo  a  form  of  tubercle  of  the  skin  due  to  the  bacillus :  it  appears  as  small  tumors 
on  the  8kin,  especially  on  the  forehead,  cheeks,  and  nose ;  the  lesions  are  grouped 
tabercletf  of  apple-jelly  color  and  consistency,  smooth,  tending  to  ulceration.  It  is 
more  grave ;  it  resembles  epithelioma,  but  is  less  painful ;  the  edges  are  not  as  hard 
and  elevated ;  the  favorite  site  of  lupus  is  the  face,  especially  the  nose  and  the  neigh- 
boring part  of  the  cheeks.  Nodular  lupus  presents  more  or  less  localized  nodules^ 
tubercles,  and  nests,  reddish  or  yellowish  pink ;  often  quasi-gelatinous ;  it  usually 
attacks  the  cheeks  near  the  junction  of  the  alse  and  the  upper  lip.  Diffused  luptis 
is  superficial,  less  inclined  to  form  nodules  and  nests :  affects  the  cheeks  and  nose  most 
frequently.  Lupus  seborrhosicus  ( Volkmann )  presents  irregular  nodular  patches  on 
the  cheeks  and  nose,  covered  with  dirty-looking  skin,  crusts  fatty  to  tiie  touch : 
after  partially  scraping  off  the  scab  the  underlying  skin  appears  red,  sore,  as  if 
studded  with  fine  warts ;  but  when  examined  with  a  lens  are  seen  a  number  of  fine 
holes,  which  are  the  enlarged  openings  of  the  sebaceous  ducts:  each  single  fattv 
crust  has  a  fine  prolongation  of  the  latter,  which  becomes  detached  from  eacn 
opening. 

Ulcers  of  the  face  which  resist  ordinary  treatment  should  be  cocain- 
ized and  curetted ;  if  necessary  they  should  be  extiri>ated  like  cancers. 

The  Biskra  button  or  Aleppo  boil  is  a  tropical  disease  beginning  by  a 
boil  which  leaves  a  foul  ulcer :  it  is  due  to  a  micro-organism.  Syphilitic 
ulcers  arc  common  in  all  their  forms  and  varieties — pipular,  tubercular, 
rupial,  etc.     General  specific  treatment  is  indispensable. 

Indurated  chancres  may  occupy  any  part,  but  they  are  more  rare  than 
around  the  mouth ;  they  are  sometimes  two  or  three  in  number ;  they 
are  usually  accompanieil  by  a  hard  and  purple  oedema,  with  greater 
nodular  engorgement  than  in  other  situations.  Chancroids  or  soft 
chancres  of  the  face  have  been  observed,  but  are  very  rare.  Tertiary 
syphilitic  ulcers  are  tuberculo-ulcers  and  resemble  lupus  :  they  often  pre- 
sent here  a  rapid  evolution,  and  are  rebellious  to  s|)ecific  treatment, 
destroying  soft  parts  and  bones  alike,  followed  by  destruction  of  nose, 
and  cioatrices,  causing  atresia  and  ectropion  of  the  natural  orifices. 

Yaws,  or  framboBsia,  presents  reddish  papules,  tubercles,  or  tumors 
studded  with  yellow  points,  which  ulcenite :  it  is  a  very  rare  disease. 
It  may  appear  first  on  the  lip;  sometimes  the  papules  are  arranged  in 
rings,  especially  round  the  eye,  nose,  mouth,  and  the  genitals.  Tertiary 
ulcers  oi  yaws  are  also  common  about  the  lips. 

Cancerous  ulcers  are  limited  usually  to  the  skin  ;  however,  cancers  on 
the  dee|)er  tissues,  and  especially  tlie  bones,  finally  ulcerate.  Cancers 
commencing  on  the  skin  are  the  squamous  ej>ithelioma  and  the  rodent 
ulcer.  Rodent  idccr  is  a  form  of  epithelioma :  it  is  remarkable  that 
almost  every  case  of  rodent  ulcer  has  its  seat  within  an  area  bounded  by 
a  line  drawn  from  the  uppermost  point  of  the  j)inna  to  the  root  of  the 
nose,  and  another  drawn  from  the  lobule  of  the  ear  to  the  columella  of 
the  nose.  It  exceptionally  occurs  on  the  hands.  It  must  be  thoroughly 
(!uretted  or  destroyed  by  pastes  or  extirpated.  ( Vide  Vol.  I.  p.  429, 
Figs.  177,  178.) 

Epiihelicma  is  the  most  common  of  all  cancerous  affections  of  the 
face,  which  is  a  favorite  site  for  it.  It  is  important  to  remember  its 
forms  and  varieties — superficial  or  flat  epithelioma,  presenting  scales  or 
a  grouping  of  papules  or  an  inflamed  sebaceous  outlet ;  the  indurated 
or  circumscribed;  the  papillary;  the  infiltrated  or  diffused,  which 
resembles  the  condition  of  chronic  inflammation :  sometimes  it  begins 
by  separate  spots  which  coalesce ;  there  is  no  elevation  of  the  diseased 
Vor..  rr.— u 
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parts.  Epithelioma  of  the  face  when  small  should  be  curette  or 
attacked  with  pastes,  but  when  of  size  or  deep,  extirpation  is  the  best 
remedy :  early  interference  is  most  desirable  to  avoid  large  scars. 

In  operatiag,  grafting  and  plastic  operations  must  be  resorted  to  to  redace  tke 
cicatrices  and  deformities  to  a  minimum.  The  lymphatic  nodes  receiving  tbe 
lymphatics  from  the  infected  parts  should  be  removed  if  in  the  least  indurated: 
because  of  the  neglect  of  this  it  is  common  for  the  disease  to  show  on  the  parotid 
region  or  the  submaxillary,  re(|uirine  there  much  more  dangerous  and  extensiTe 
operations  for  the  eradication  ot  the  disease. 

Fistulse  of  the  Fcu^e. — Fistulae  of  the  face  are  not  very  common: 
they  may  be  congenital — e.  g,  of  branchial  oririn ;  they  may  be  lach- 
rymal or  salivary,  or  due  to  an  incised  cyst  ^\'liich  does  not  heal,  to  t 
carious  tooth,  or  to  a  diseased  bone.  One  of  their  petniliarities  is  the 
scar  that  follows  their  healing,  and  which  most  commonly  tells  of  a 
disease  of  the  bone. 

Scrofhlodemia  of  the  Pace. — Scrofuloderma  is  tlie  general  name  for 
all  diseases  of  the  skin  of  a  strumous  or  scrofulous  nature.  We  must 
bear  in  mind  tliat  scrofula  is  a  particular  constitutional  state  in  which 
bacilli,  especially  tubercle  bacilli,  readily  flourish,  but  not  tubercles  alone ; 
the  lesions  in  scrofulous  subjects  are  apt  to  take  on  a  character  of  chroDic 
inflammation  of  a  jx?culiar  type,  in  which  a  tendency  to  suppunition  and 
formation  of  unhealthy  sores  is  the  most  marked  feature. 

Lichen  scrofuloderma  is  a  papular  eruption,  the  elements  of  which  are  not 
larger  than  a  pin's  head,  are  flattened,  and  arc  very  slightly  resistant ;  it  is  very 
rare  on  the  face.  Erj'thema  induratum  scrofulosum  is  formed  of  chronic  inflim- 
matory,  deep-seated  nodules ;  it  is  rare  on  the  face. 

Strumous  dermic  gummata,  or  scrofulo-tuberculosis  or  attenuated  tubercu- 
losis, are  characterized  !)y  a  tendency  toward  caseation  and  the  formation  of  a  cold 
abscess.  Strumous  ulcers  are  due  to  the  extension  of  the  inflammatory  proccM 
from  caseating  lymphatic  nodes  to  the  skin  covering  them,  or  to  the  formation  of 
a  nodule  or  circumscribed  induration  under  the  skin,  or  to  extensions  from  boDC 
which  is  the  seat  of  tubercular  osteomyelitis :  they  are  common  on  the  face  and 
on  the  hands. 

Tuberculoderma  of  the  Face. — Tubercular  ulcers,  due  to  primaiy 
tuberculosis  of  the  skin,  are  ulcers  with  infiltrated,  ragged,  and 
undermined  edges,  and  a  sliglitly  indurated  floor  covered  with  yellowish 
tubercles  moistened  with  a  thin  and  scanty  secretion :  they  may  occur 
on  the  fac(»,  on  the  head,  and  elsewhere.  They  are  sometimes  due  to 
breaking  down  of  small  tubercular  uckIcs  preceding  or  following  pul- 
monary or  intestinal  tuberculosis.  They  are  generally  situated  at  the 
junction  of  the  skin  and  mucous  membrane,  about  the  comers  of  the 
mouth  and  margin  of  the  nares,  especially  in  cases  of  lung  disease. 

The  TREATMENT  of  thesc  diseases  has  already  been  described. 

Syphiloderma  of  the  Face. — Sypliihxlerina  includes  all  the  diseases 
of  the  skin  of  syphilitic  origin.  Priniarj'^  sores  or  chancres  ha\*e 
already  been  mentioned  above :  they  may  occur  on  the  lips,  dieeks, 
tongue,  from  smoking  infected  pi|K»s,  from  using  infected  glasses,  fori^ 
spoons ;  from  kissing ;  from  dentists'  instruments ;  from  unnatural 
pra(^tices.  Of  the  secondary  manifestiitions  the  eruptions  affect  usually 
the  face  last :  they  may  be  papular,  tubercular  witli  or  without  ulcera- 
tion ;  rni)ia  or  aloix»cia  of  beard,  eyebrows,  eyelashes.  Small  papules 
may  form  a  kind  of  cin*let  on  the  brow  round  the  margin  of  uie  hair 
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(corona  veneris).  The  more  common  position  of  tertiary  syphilitic 
le^sions  is  the  forehead  and  the  margin  of  the  scalp.  In  congenital 
syphilis  the  face  sometimes  presents  a  senile  aspect.  Tertiary  ulcers 
hiave  already  been  mentioned  above. 

The  TREATMENT  must  be  practically  general  and  specific. 

Actdnoznycosis  of  tlie  face  has  been  observed  under  the  form  of 
tubercles,  liard,  movable,  indolent,  soon  forming  abscesses,  and  then 
ulcers :  it  is  distinguished  from  all  other  similar  lesions  by  the  special 
[Kinisite. 

Tumors  of  the  Pace. — Some  tumors  of  the  face  originate  from  the 
spheno-maxillary  fossa  and  become  superficial  on  the  cheek. 

Of  the  gaseous  tumors  we  will  mention  here  emphijfenia  of  the  face,  due  to  frac- 
tures and  dislocation  of  the  nai*nl,  lachrymal,  and  superior  maxillary  bones  or  to 
rupture  of  the  nasal  mucous  membrane,  with  penetration  of  air  into  the  tissues ; 
it  calls  for  prompt  reposition  of  the  bones  andf  pressure  to  prevent  the  spreading 
of  the  disease  to  the  neck  and  larynx. 

To  the  fluid  tumors  (blood,  serum,  pus)  the  foUowinjij  points  of  peculiar  in- 
terest apply :  Liquid  hwmafomafa  should  not  be  punctured  nor  incised,  but 
should  be  aspirated  in  time  if  they  resist  compression.  Amurimns  of  the  face  are 
rare:  they  are  usually  traumatic.  A  lymphatic  nodule  raised  by  the  facial  artery 
may  be  mistaken  for  an  aneurism.  Ectasis  of  the  facial  vein  has  been  observed 
once  near  the  commissure.  Angeioma  or  erectile  tumor  or  mr.vun  of  all  kinds  from 
the  birth-mark  to  the  venous  and  arterial,  from  the  small  or  limited  to  the  broad 
and  diffused,  is  rather  common  on  the  face.  The  same  means  should  be  employed 
here  as  elsewhere,  bearing  in  mind  the  cicatrix  and  deformity  that  will  follow. 
Lymphangeioma  circumscriptum  cutis  is  characterized  by  the  formation  of  vesicles, 
forming  patches  of  greater  or  lesser  extent :  they  have  been  found  on  the  face, 
limbs,  neck,  and  shoulders.  The  essential  features  of  the  condition  are  overgrowth 
aud  dilatation  of  the  lymphatic  vessels ;  they  should  be  curetted  or  extirpated. 

Lymphaiifireioma  of  the  face  is  frequent :  the  face  is  its  site  of 
predilection.  It  is  always  congenital :  it  corresi^nds  to  what  is  called 
congenital  hypertrophy,  and  may  be  limited  to  one  region ;  when 
incised  the  lymph  runs  out.  Miwroitielia  is  congenital  hyjxjrtrophy  of 
the  cheek.  Cystic  lymphangeioma  resembles  serous  multilocular  cysts  of 
tlie  neck  :  the  cheek  is  raised  by  a  tumor  of  variable  size,  almost  round, 
limite<l  or  diffuse,  lobulated,  with  ill-defined  fliictuation  ;  it  may  extend 
under  the  zyomatic  arch.  Upon  a  superficial  examination  it  resembles 
eedema,  but  by  palliation  isolated  hard  ntxlules  are  felt.  Cyt^tH  ofthefac^. 
are  serous  and  multilocular,  branchial,  sebaceous,  sudoripirous,  salivary. 
Hydotifl  cysts  are  very  rare,  but  exist :  they  are  not  usually  diagnosed 
unles!?  punctured.  Sometimes  the  puncture  cures  them  :  it  is  well, 
therefore,  to  wait  before  extirpating  them. 

Solid  tumors,  not  elsewhere  considered,  present  the  following 
varieties : 

Afi/ium  is  a  white  and  pearly  mass  of  the  size  of  a  millet-seed,  due  to  an 
accumulatioa  of  sebaceous  matter  in  the  duct  of  the  gland,  not  in  the  gland  itself. 
Milium  is  seen  most  frequently  on  the  face,  especially  on  the  cheeks,  eyelids, 
temple,  and  forehead.  On  the  evelids  these  swellings  coalesce,  forming  flat 
ma»9es  which  are  sometimes  so  hard  as  to  deserve  the  name  of  cutaneous  calculi. 
A  Tariety  found  on  the  face  presents  under  the  form  of  tiny  disks  with  a  minute, 
fflightlv  depressed  puncture  in  the  centre,  suggesting  a  fatty  degeneration  of  the 
epitheiium  around  a  follicle.  Colloid  milium^  or  colloid  degetieration  of  the  slin,  is 
rare:  it  presents  small  yellow,  translucent,  cyst-like  formations  containing  a  gelat- 
inous snodtance.  They  affect  chiefly  the  upper  part  of  the  face.  (hmedotieH  are 
pimplcH  with  a  black  spot  in  the  centre:  when  squeezed,  sebaceous  matter  oozes 
out  that  reeembles  a  black  worm.    They  are  most  frequent  on  the  face  about  the 


212  SURGICAL  DISEASES  AND  INJURIES  OF  THE  FACE. 

nose,  the  cheeks,  and  the  forehead.  When  very  numerous  they  produce  u 
appearance  like  grains  of  gunpowder  imbedded  in  the  skin ;  when  Hque<»ed  out 
they  look  not  unlike  small  ma^ots.  A  parasite,  the  dermodex  or  acarus  foUicu- 
lorum,  is  sometimes  found  in  comedones.  Grouped  comedones  have  for  a  favorite 
situation  the  flush  area  of  the  face,  and  they  form  symmetrical  groups  of  blick 
points  smaller  than  the  ordinary  comedones.  Aantfioma  is  formed  of  plates  or 
nodosities  of  a  yellow  or  yellowish-white  color  imbedded  in  the  corium:  it 
presents  the  flat  or  planum  and  the  nodular  or  tuberosum  varieties.  Xanthomata 
are  most  frequent  on  the  face  near  the  ejrelids ;  they  are  symmetrical ;  they  look 
like  a  circle  of  wash-leather  set  into  the  lids.  Xanthoma  diabeticorum  diflers  from 
the  above  by  presenting  a  raised  red  area  around  the  yellow  spots ;  it  reserobla 
acne ;  it  seldom  aflects  the  face.  Nanms  pilaris  is  a  hair-mole.  Acanthosis  nigrlcasM 
is  a  peculiar  pigmented  condition  of  the  skin  with  warty  growths :  in  the  few  c«m* 
on  record  the  pigmentation  has  occurred  more  or  less  suddenly.  The  face  is  firvt 
affected,  then  the  neck,  etc. 

Mofluscum  sebaceum  is  a  projecting  tumor  formed  by  a  dilatation  of  the  seba- 
ceous gland,  due  to  the  accumulation  of  the  secretion  inside  of  it.  Moiiuscum  cm- 
tagiosum  is  a  small  pedunculated  or  sessile  growth,  from  the  size  of  a  pin's  head  to 
that  of  a  pea,  with  an  open  orifice,  giving  exit  to  sebaceous  matter  upon  squeeziofr 
it.  It  is  due  to  the  hypertrophy  of  the  gland,  not  to  retention  of  the  secretion :  it 
seldom  attains  a  large  size  on  the  face.  A  variety  is  formed  of  small  growths  like 
tiny  mother-of-pearl  shirt-buttons,  with  a  central  depression  and  a  hole  leading  to 
the  tumor:  at  first  they  are  sessile,  but  become  pedunculated.  They  are  mo«u 
common  on  the  face,  the  eyelids  being  a  favorite  situation.  MoUuscum  epithelialr 
is  a  tumor-like  hvpertrophy  of  the  epidermis,  umbilicated,  pearly-looking,  seanile. 
varying  in  size  A'om  a  pin's  head  to  that  of  a  split  pea.  The  lesions  are  usuallT 
grouped  and  multiple ;  they  are  considered  contagious ;  they  affect  especially  the 
eyelids  at  the  inner  angles. 

Calhmties  are  rare.  Horny  excrescence^  have  here  a  site  of  predilec- 
tion. Papillomata  or  xcarts  may  be  small  or  large :  this  affects  their 
mode  of  treatment.     They  present  the  following  varieties :  tlie  vulgar, 

fJane,  filiform,  digital,  acuminated,  sessile,  pediculated.  Flat  icaHs 
verruca  plana)  in  young  persons  are  most  common  in  the  face,  particu- 
larly the  forehead.  Veri^iica  seborrhmca,  or  Hchorrhceic  wart,  consist^i  in 
multiple  patches  of  warty  growths ;  the  face  is  rarely  attacked  ;  it  is 
most  common  in  old  ])eople. 

Ha^matomata  containing  clotted  blood,  usually  following  injuries  and  reeisliog 
com])ression  and  aspiration,  should  be  incised  with  as  small  an  opening  as  possible, 
on  account  of  the  cicatrix.  They  are  most  commonly  seen  on  the  face ;  the  eye- 
lids are  their  favorite  situation.  Hsematoniata  formed  of  solidified  fibrin,  result- 
ing from  blows  or  cured  aneurisms,  are  extremely  rare. 

Sfbnceous  cynts,  or  nteatiynrnta,  are  most  commonly  seen  on  the  face 
near  the  scalp;  usually  their  dissection  here  is  more  difficult  than  might 
1)0  thought  at  first.  Dtrmoid  cysts  may  occur  on  the  face  occasionally ; 
thov  are  sometimes  verv  numerous  and  resemble  fibromata,  but  on  cut- 
ting  into  them  a  sebaceous-looking  material  escapes.  Adenoma  (seba- 
ccouh)  occurs  chiefly  on  the  face :  it  ('onsists  of  small,  firm,  whitish  or 
yellowish,  solid  tumors  firmly  imbedded  in  the  skin  at  different  dentlis 
or  projecting  from  it.  These  are  sometimes  gn)uped  about  the  ena  of 
the  nose  ;  tliey  vary  from  the  size  of  a  pin's  head  to  that  of  a  pea ;  they 
are  sometimes  red,  owing  to  the  dilatation  of  the  capillary  veins  on  their 
surface ;  the  lesions  are  usually  syinmetricjil,  and,  though  thickly 
crowd(Ml  tog(;ther,  th(\v  do  not  run  together  to  form  patches.  They 
present  no  ojx'uing :  when  pinched  inspissated  sebum  can  be  squeerea 
out  of  them.  They  are  usually  congenital,  tho?igh  further  crops  of  lesions 
appear  after  birth,  esjwcially  at  puberty  ;  they  undergo  little  chaogr. 
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Telangeiectasis,  acne  rosacea,  warts,  nsevi,  keratosis  pilaris,  etc.  often 
coexist  with  adenoma  sebaceum  ;  the  patients  are  usually  of  a  low  grade 
of  mental  development. 

EpUheliotna  adenoidcH  eysticum  is  formed  by  small  tumors  which  become  shining 
and  translucent,  containing  one  or  more  minute  white,  brightlv-refracting  milium- 
like  bodies:  they  are  firm,  but  not  hard,  and  can  be  felt  imbedded  in  the  skin. 
The  most  common  sites  are  the  space  between  the  eyebrows,  the  root  of  the  nose, 
the  nofitrils,  the  cheeks,  the  upper  lip,  and,  to  a  less  extent,  the  chin :  they  are  so 
thickly  clustered  together  as  to  form  disfiguring  lumpy  patches ;  they  may  occur 
on  other  parts  of  the  body. 

Syphilitic  gumma  J  and  diffimed  syphihma  of  the  face  exist  and  re- 
semble leprosy  ;  they  usually  follow  syphilis  of  the  lip.  Lipomata  are 
not  often  met  with  on  the  face :  they  are  usually  small  and  numerous, 
as  in  all  situations  where  the  bones  are  superficial ;  they  are  sometimes 
€x>ngenital.  Branchial  fibro^hondramatUf  also  called  auricular  append- 
ages,  supernumerary  auricles,  congenital  appendices  of  the  face,  are 
not  very  rare :  they  are  congenital.  Their  surface  is  formed  of  skin : 
in  the  centre  is  often  found  a  cartilaginous  stem  ;  they  are  most  common 
in  front  of  the  tragus  or  on  it,  but  they  are  also  seen  in  all  the  regions 
of  the  branchial  arches ;  also  on  the  cheek  on  a  line  joining  the  external 
auditory  canal  to  the  labial  commissure  or  below  the  line — in  one  case 
on  the  lower  lip  under  the  mucous  membrane.  They  are  excessively 
rare  in  the  other  regions  of  the  face.  They  may  be  symmetrical ; 
are  about  one-third  of  an  inch  long;  are  conical  or  club-shaped  or 
])ediculated ;  in  the  pre-auricular  regions  they  are  often  multiple,  and 
arranged  in  pairs  along  a  vertical  line,  and  may  be  symmetrical.  After 
birth  they  seem  to  increase,  and  then  they  remain  stationary;  sometimes 
they  are  associated  with  branchial  fistulae.  Fibroma  of  the  skin,  ov  fibroma 
molluscumy  presents  pear-shaped  or  roundish  tumors  covered  by  smooth 
skin,  usually  pediculated,  but  sometimes  sessile :  it  is  commonest  on 
the  face  next  to  the  trunk.  Diffuse  fibroma  is  a  molluscum  in  which 
the  tumors  are  large  and  attached  by  broad  bases  :  they  are  usually  mul- 
tiple and  overlap  each  other,  forming  folds  of  loose  skin  with  dilated 
sebaceous  follicles.  Hard  fibroma,  or  nouro-fibroma,  is  rare  on  the  face, 
JO  size  varying  from  a  pin's  head  to  large  dimensions.  Large  hard 
fibroma  is  rare  outside  of  the  maxilla.  Keloid  is  most  common  after 
burns.  Addison's  keloid  is  not  a  keloid  proper,  but  a  form  of  morphoea ; 
the  keloid  of  Adibcrt  develops  spontaneously  on  ciexitrices,  esjKicially  on 
bums.  Do  not  extir{>ate  a  growing  keloid.  Neuromain  are  very  rare. 
Myxomaia^  myomaia^  may  all  occur  on  the  face,  but  very  rarely.  Myx- 
cjedema  may  be  regarded  as  diffused  myoma,  (hteovmta  of  the  malar 
bone  are  occasionally  met  with.  Eneephalold  is  rare  on  the  face  outside 
of  the  bones.  Sarcoma  of  \hQ  skin,  according  to  Baker,  is  the  most  fre- 
quent source  of  sarcoma,  but  Kaposi  says  that  in  the  majority  of  crises 
the  pnK!ess  in  the  skin  is  secondary  to  growths  arising  in  the  lymphatic 
nodes  or  the  deeper  structures.  Sarcoma  of  the  face  is  sometimes  con- 
genital. The  melanotic  form  of  (sincer  is  relatively  frecjuent  on  the 
fiuje  :  it  often  follows  ordinary  angeioma  or  pigmentar}'  njevi.  Still,  sar- 
coma of  the  face  is  rare  outside  of  the  bones. 

Mycons fungoides  is  a  malignant  neoplasm  of  the  verrucose  type:  it  is  rare  on 
the  face.  KapcMsi's  disease,  or  xeroderma  pigmentosum,  is  extremely  rare ;  it  con- 
MiiU  of  numerous  tumors  which  run  a  malignant  course,  and  after  extensive 
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destruction  of  the  tissues  cause  death  by  exhaustion.  The  initial  lesions  are  smill 
pigmented  spots  which  resemble  freckles,  that  appear  chiefly  on  the  face,  neck,  uA 
arms. 

Operations  of  the  Face  as  a  Whole. 

One  of  the  points  of  importance  about  operations  on  the  face  is  to 
endeavor  to  leave  as  little  disfiguring  scar  as  possible. 

Operations  on  the  Branches  of  l^e  Fifth  VeAt  in  Cases  of  Invet- 
erate NeuraJgria. — Neurotomy,  or  section  of  the  frontal  nerves  at  the 
point  of  emergence  at  the  supraorbital  foramen,  of  the  superior  maxil- 
lary at  the  infraorbital  foi^men,  and  of  the  inferior  dental  at  the  mental 
foramen,  affords  only  temporary  relief.     {Vide  also  p.  122.) 

Neurectomy,  or  resection  of  a  portion  of  these  nerves  as  far  as  they 
can  be  traced  in  the  canals  and  grooves  that  lodge  them,  gives  more  dur- 
able relief,  but  many  cases  recur.  The  inferior  dental  nerve  is  more 
thoroughly  exposed  by  trephining  through  the  outer  table  of  the  lower 
maxilla  along  the  course  of  the  inferior  dental  canal. 

Resexstion  of  the  branches  from  the  Gaaserian  ganglion,  or  of  the 
ganglion  itself  without  the  motor  root,  gives  more  permanent  relief  than 
any  other  course,  but  it  is  a  very  grave  operation. 

In  Rosens  inethod  the  ascending  ramus  of  the  lower  maxilla  is  resected, 
the  pterygo-maxillary  fossa  is  entered,  the  petrous  bone  is  trephined  at 
or  near  the  oval  foramen,  and  thus  the  ganglion  is  reached. 

In  IIarihy^8  method,  or  the  Kr auae- Hartley* s  method,  a  large  osteo- 
cutaneous flap  is  cut  out  in  the  temporal  region ;  the  dura  mater  is  raised 
from  the  petrous  bone  to  expose  the  ganglion,  which  is  remove<l  without 
injuring  the  motor  root. 

Ulcers  of  the  face,  when  small,  should  be  cocainized  and  curetted  or 
removed  with  the  knife.  When  the  surface  is  deemed  ratlier  large  and 
a  marked  scar  apprehended,  the  spot  should  be  grafted  at  once.  When 
the  surface  is  decidedly  large,  it  is  best  to  ]x?rform  a  plastic  operation  by 
the  sliding  process  or  by  tlie  pediculated  flap  when  ix)8sible. 

Extirpation  of  tumorH  should  always  be  done  from  the  interior  of  the 
mouth  when  possible :  although  more  difficult,  the  advantage*  is  that 
there  is  no  external  scar ;  when  the  tumors  are  small  and  the  o]K;ration 
aseptic  there  soanjcly  should  be  a  scar  left. 

Ligation  of  the  external  carotid  on  one  side  or  on  both  sides  will  often 
give  relief  and  temporarily  arrest  the  growth  of  the  tumor.  If  the  two 
arteries  are  ligated,  the  ligations  should  l)e  applied  above  the  Unguals. 
When  the  tumor  is  hirge  and  its  removal  eomixMs  that  of  a  portion  of  the 
skin,  the  spot  should  be  grafted  or  a  plastic  oj)eration  resorted  to  at  once 
to  close  the  solution  of  continuitv. 

In  making  incisions  about  the  face  care  should  be  taken  to  make  them 
in  a  direction  that  will  sjKire  the  vessels,  the  nerves,  and  Stenson's  duct; 
in  one  that  will  leave  a  less  noticeable  se^r  by  following,  when  possible, 
the  natural  folds,  grooves,  and  wrinkles  of  the  face ;  by  using  thorough 
asepsis ;  a  sharp  thin-bladed  knif(» ;  stopping  hemorrhage  thoroughly 
before  stitching,  so  as  to  secure  primary  union  ;  using  fine  needles,  fine 
silk,  collodion  dressing,  and  slight  pressure  on  the  parts;  using  pins  if 
much  strain  is  exjxicted  on  the  sutures  or  if  apprehensive  of  movement 
of  the  parts. 
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One  of  the  *erwu»  diffieuttw  of  operating  on  Ike  face  and  itt  cavilie*  is  the  neces- 
aity  of  often  remoTing  the  face-piece  through  which  the  anteethetic  isbeiaK^inin- 
Utered,  so  aa  to  uncover  the  field  of  the  operatiLiii  and  delay  the  operator.  This 
drawback  and  the  consequent  poaaible  dangers  are  overcome  if,  after  the  patient 


haa  been  fiillf  ansBthetized  by  the  ordinary  method,  a  tube  is  passed  through  the 
nose  into  the  lower  pharynx,  and  the  ancesthesia  is  maintained  uninterruptedly  by 
injecting  through  the  tube  the  vapor  only  of  the  ansathetic;  thus  a  free  field  ia 


secured.  This  is  accomplished  b^  an  apparatus  invented  by  the  writer:  it  is  so 
constrocted  that  it  can  be  used  with  chloroform  alone  or  with  ether  alone,  or  with 
a  miztnre  of  the  two:  it  is  also  provided  with  an  attachment  to  connect  it  with  a 
bag  of  oxygen  or  nitrons-oxide  gas  if  desired.' 

'  For  detaitsd  description  see  Sledieal  Netci,  Philadelphia,  Nov.  23,  1895. 
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SuBGICAIi  DiSBASBS  AND  INJURIES  OF  THE  NoSE,  ElXTEBIOB. 

Gongrenital  Malformations. — Fissures  are  more  freuuent  on  the 
ridge  of  the  nose  than  anywhere  about  the  face,  and  yet  tnese  are  verr 
rare. 

Nasal  dermoid  flstulse  are  always  ascending,  and  may  reach  tlie  dura 
mater. 

GongrenitaJ  absence  of  the  nose  has  been  observed  by  Maisonneave: 
it  was  in  a  child  nine  months  old.  There  existed  only  a  flat  surface  with 
two  small  holes.  Langenbeck  recommends  in  these  cases  the  transplan- 
tation of  the  periosteum  of  the  frontal  bone.  Ocdu^oii  of  the  nostrib 
has  been  noticed.  Congenital  cJefis  and  fissures  of  the  nostrils  are  due 
to  incomplete  closure  of  the  branchial  fissures  of  the  cheek  or  of  the 
naso-genial  fiasures ;  they  are  directed  usually  toward  the  external  angle 
of  the  eye.  Plastic  operations  are  necessary  to  remedy  the  defect.  A 
bifid  nose  due  to  a  fissure  betw^een  the  lower  lateral  cartilages  is  reconled 
by  Verneuil,  Thomas,  Borrelli. 

Congenital  hypertrophy  has  been  observed. 

Double  noses  exist ;  they  are  more  or  less  well  formed.  The  remedy 
consists  in  removing  one  and  closing  the  gap  by  a  plastic  operation. 
Sometimes  the  additional  nose  is  a  tumor. 

Congenital  deviations  are  more  or  less  frequent,  such  as  parrot  nose, 
saddle  nose,  pug  nose,  excessive  deviation  to  the  right. 

A  case  is  reported  of  the  successful  removal  of  a  morbid  mass  implanted  on  an 
abnormal  bifurcation  of  the  nasal  bone,  and  in  which  was  recognized  the  rough 
appearance  of  a  foetus :  at  the  lower  part  of  this  foetal  mass,  between  its  thighs, 
was  noticed  a  penis,  cavernous  and  erectile. 

Acquired  Malformations  of  the  Nose. — Destruction  of  the  nose 
is  frequent  enough  as  a  result  of  injuries  by  ulcerations.  A  plastic  op(»- 
ration  is  necessjjry  to  remedy  the  defect,  or  the  wearing  of  an  artificial 
nose  supported  by  spectacles. 

Closure  of  the  nostrils  follows  burns,  fractures,  and  small-pox  :  the 
contracted  nostrils  should  be  dilated  gradually  like  other  strictures  ;  tlie 
dilatation  must  be  kept  up  so  as  to  prevent  recontraction. 

Depression  or  flattening  of  the  bridge  may  be  due  to  fractures  or  to 
syphilis. 

RhinoKcleroma  is  peculiar  to  the  nostrils  and  to  the  skin  around  them:  it 
begins  by  nodules  in  the  cutis,  which  coalesce  to  form  a  hard  growth  with  a  smooth 
glistening  surface,  which  spreads  inward  from  the  lip  and  downward  to  the  pharynx : 
it  is  a  very  rare  affection.     It  should  be  removed  as  early  as  possible. 

Elephantiasis  affects  the  nose  markedly.  Hypertrophy,  pure  and  simple,  is 
frequent  enough.  Hypertrophy  of  the  lobule  is  not  rare  in  those  cases  or  acne 
rosacea  where  are  found  scattered  hypertrophic  conditions  called  "  lipoma  nasi/' 

Expansion  or  flattening  of  the  bridge,  or  frog-face,  is  observed  wnen  tumors, 
originating  inside,  jmlypi,  hernia  cerebri,  arc  growing  to  the  outside. 

Acquired  deriationx  from  blows,  lulls,  (ra using  fractures,  dislocations 
of  the  cartilages  or  of  the  bones,  are  rather  common. 

Burns  are  grave  because  of  the  deformity  that  follows.  It  is  import- 
ant to  kec})  the  nostrils  well  dilated  with  tampons  to  prevent  their  clos- 
ing;  it  is  also  imj)ortant  to  j)revent  scratching ;  grafting  must  be  resorted 
to  in  time  when  neees.sarv. 

ft 

Freezing  of  the  tip  of  the  nose  is  frecjuent  in  very  cold  climaten.  It  is 
announced   by   a   white  discoloration :    when   vesicles  appear,  they   denote  an 
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iinf&vorsble  condition.  The  nos«  should  be  rubbed  nith  bdow  at  ODce;  tlie  reac- 
'tioD  ^ould  be  slow,  lest  the  niortificAtinn  be  rendered  inevitable  or  wone.  The 
noee  in  sometimee  the  site  of  chilblains  (erythema  pernis). 

Omtunmu  of  the  note  are  common. 

Punetared  ioounit*  are  rare.  Incited  woundt  need  iiu  sutures  unless  the  cartilages 
*re  involved ;  it  is  very  important  to  properly  approximate  the  edges,  especially  if 
the  nostrils  are  involved,  because  a  very  small  aeviatiori  makes  an  unsightly  and 
ever-noticed  scar.  Should  a  piece  hang  or  have  been  cut  off,  it  snould  be 
thoroughly  cleansed  and  reapplied,  without  stitches,  by  plates  and  light  collodion 
dresBinz.  Omiuted  and  laeeraUd  jcoundx  require  also  particular  care  of  the  nos- 
trils: if  a  piece  is  detached,  reapply  it  or  graft  in  time. 

Dlslocatioiis  of  the  nose,  cartilage.4,  or  boiic>»  require  tn^tmeat  Bini- 
ilar  to  fractures,  Practuree  of  the  nose  are  usiiiillv  iliiu  to  severe  blows 
or  fells ;  fractures  of  the  upper  part  of  the  mwc  require  very  great  force, 


Rhlnucloruma  iVn 


The  direction  is  transverse,  with  biiekwanl  (lispluc4:'iiicnt,  if  the  blow  be 
from  above;  it  is  laterul  if  the  blow  ht-  from  the  side;  in  ehildren  it 
sometimes  happens  that  the  Imues  are  fnictured  only  in  the  middle,  and 
are  sunken  in. 

The  SYMPTOMS  are  those  of  fractures  in  genenil. 


The  DIAQNOSIS  may  require  an  anspsthetic-iftherebe  mui'h  swelling,  as  a  correct 
(liitgnneia  i»  important  before  the  bones  begin  to  unite,  whit-h  may  oecur  before  the 
swelling  ban  disappeared. 

Tbe  PROONoais  is  serious,  because  of  the  probable  uiitl  frequent  deformity : 
very  often  much  prominent  deformity  follows  a  fracture  which  at  lirat  was  thought 
to  he  slighL 

The  TEKATIUKT  must  be  directed  toward  repliicin^  the  bones  and  preventinfi; 
deformity :  the  fraffmenls  should  be  replaced  by  usinp:  external  and  internal  nian- 
ipulations  ;*  internal  aseptic  tampons  should  be  iised  with  caution  on  account  of  the 
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possible  sepsis.  Apply  externally  strips  of  plaster  and  compresses ;  in  caches  whett 
the  fragments  fall  oack  tliey  should  be  raised  and  supported  by  passing  a  oeedie 
transversely  between  tlie  fragments  and  the  sound  bone. 

A  complication  that  is  not  uncommon  is  emphysema  if  the  laclirymal  boim 
have  been  broken  or  if  the  mucous  membrane  has  been  lacerated :  very  ofta 
there  is  much  bleeding,  with  persistent  headache,  even  with  concussion  symptoim. 
The  latter  complication,  if  grave,  may  cause  death.  The  dreaded  sequel  of  ftM- 
ture  of  the  nose  is  the  deformity :  sometimes  the  nose  has  to  be  refractured  vbA 
readjusted ;  in  some  cases  osteoplastic  operations  are  required. 

Poisoned  wounds^  stings,  bites,  present  no  special  remark  here,  except,  of  coarse, 
glanders,  which  shows  externally  first  by  an  inflamed  and  ulcerated  condition  of 
the  nostrils  and  upper  lip. 

Erysipdds  often  first  shows  on  the  tip,  coming  from  the  interior  <>t' 
the  nasal  cavities. 

Gangrene  of  the  nose  is  rare :  when  it  occurs,  plug  the  nostrils  to 

Srevent  strictures ;  graft  in  time  ;  perform  plastic  operation  to  remedy 
eformity. 

ReynaiuTs  duteufiCy  described  in  connection  with  the  face,  sometimes 
affects  the  nose. 

Necrosis  of  the  bone  is  usually  syphilitic,  and  should  l>e  treated  as 
in  other  situations. 

The  diseatseA  special  to  the  nosey  and  not  seen  anywhere  else,  are — 
rhinoscleroma  (Fig.  86),  erythematous  lupus,  acne  rosacea,  acne  hyper- 
trophy (lipoma  nasi).  The  diseases  that  are  most  frequently  met  with 
on  the  nose  are — naso-genial  congenital  fissure  or  fistulse,  bifid  no^, 
deviations,  strumous  hy[)ertrophy,  frc^-face,  seborrhoja  oleosa,  frost- 
bite, knock-out  blows,  glanders,  erythema  solare,  Reynaud's  disease, 
lupus  exedens  and  non-exedens,  epithelioma.  Scrofuloderma  of  the 
nose  is  represented  by  a  peculiar  hypc»rtrophic  nose  and  the  peculiar 
eczema  of  the  nostrils.  Tuberculoderma  is  represented  particularly  by 
lupus. 

Operations  on  thb  Nose. 

Phstie  operatiom  for  the  rejiair  of  partial  losvses  or  for  the  construc- 
tion of  a  w^iole  nose  are  among  the  most  delicate  operations  in  surgery. 
The  ()j>cration  is  called  rliinop/a^ti/y  and  comprises  the  Italian  method 
and  Indian  metluxl. 

The  Italian  or  Ta^liamzzinu  method  is  named  from  Tagliacozzi.  It  consists  iu 
making  a  pattern  which  is  applied  to  the  skin  of  the  arm ;  the  skin  is  then  inci»e<i 
all  around  it,  but  one-third  more  on  every  side  for  shrinkage;  a  pedicle  is  carefully 
preserved  ;  the  flap  is  raised,  and  is  allowed  to  remain  so  for  about  fifteen  davs, 
when  its  lower  edge  is  much  thicker  on  the  under  surface  and  presents  granula- 
tions. Then  the  edges  of  the  stump  of  the  nose  are  pared,  as  also  the  edges  of  the 
flap,  and  the  arm  is  brought  in  such  a  position  as  to  allow  the  ready  fitting  of  the 
flap  to  the  nose,  where  it  is  nroperly  stitched.  The  arm  is  held  in  that  position  by 
a  liquid-ghtss  or  a  plaster  oandage  or  by  some  special  apparatus  until  union  has 
taken  place,  when  the  ])edicle  is  severed  and  the  arm  released.  The  upper  lip  i* 
used  afterward  to  make  the  columna. 

In  the  India)!  method  a  pattern  is  also  made,  and  is  applied  to  the  skin  of  the 
forehead,  which  is  incised  in  exactly  the  sanie  manner,  but  the  flap  is  at  once 
placed  in  proper  position.  Care  should  be  taken  not  to  wound  the  angular  artery. 
The  gap  creat<^d  by  the  taking  of  the  flap  is  closed  by  a  sliding  autoplasty  or  by 
grafting:  it  is  sometimes  advisable  to  raise  the  periosteum  with  the  flap,  or  even 
the  outer  table  of  the  frontal  bone  (Kiinig).  For  the  minute  details  of  these  ope- 
rations the  student  is  referred  to  special  works. 
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Sdboical  Disbasbs  anb  Injuries  of  thb  Lips. 

Gonarenital  Malformations  of  the  Lips. — Absence  of  the  lips,  or 
ncAfilia,  is  very  rare.  Astomui  is  absence  of  the  buccal  orifice,  which  is 
different  from  tiie  simple  atresia  due  to  excess  of  adhesions  of  tlie  lips. 
Atraiia  of  the  mouth,  when  incomplete,  is  narrowing  of  the  buccal  ori- 


Complete  bilateral  flaaurec  (cnloboma)  of  focc  lOucrsant). 

fice ;  when  complete,  it  is  also  called  imperfection:  this  difFers  from 
Hstomia  in  this,  that  behind  the  lips  tliore  is  a  buccal  cavity.  Incom- 
plete atresia  is  also  called  phimosis  of  the  mouth :  sometimes  tlie  oblite- 
rated mouth  is  replaced  by  a  congenital  gcniuii  fissure.     Atresia  of  the 


^*"«5pV 


Incomplete  hare-Up  (Bruiu). 


■e  in  duuble  hare- 


orifice  of  the  mouth,  without  loss  of  substance  and  without  adhesion  of 
the  j«W9,  may  be  called  ankylocheilia  ;  it  is  usually  due  to  lupus,  syphilis, 
variola ;  in  one  case  the  orifice  was  completely  closed. 

CoDffmital  flaeureB  all  start  from  the  lip ;  tlicy  present  tlie  follow- 
ing varieties :  fissure  of  the  Up  alone,  or  prolonged  fissures  which  extend 
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toward  the  face  or  the  neck  ;  the  proloDgatioo  is  sometimes  a  raencic 
trieiul  line  looked  upon  as  an  intra-uterine  cure  of  hare-lip.  Thebiifrl 
lip  is  simple  when  it  involves  only  the  lip;  it  i«  complex  wbenitiJrKil 
also  the  alveolar  process  or  the  hard  and  soft  palates.  The  other  v-awfa  I 
are  the  ordinary  or  vulgar  hare-lip — i.  e.  a  fissure  under  the  aontA 
the  coloboma  or  btuxo-orbifal  fissure  (Fig.  87),  external  to  the  winirf  I 
the  nose ;  the  median  JUaure,  the  genian  commissure,  and  the  m^  I 
fissure  of  the  lower  Up.  Commissural  fissures  constitute  nuuroibm;  \ 
they  are  compound  or  associated  fissures. 

Conj^euital  fistules  of  the  lower  tip  are  often  represented  by  two  amall  oriGiN  I 
Hym metrically  oituated  on  each  side  of  the  frffinum  and  opening  on  the  free  rip  I 
of  the  lip  nearer  to  the  mucous  surface;  sometimes  there  eziata  also  a  hiikv  | 
ectropion  of  the  lower  lip,  and  also  a  tranaverse  groove. 

Median  fissure  of  the  lower  lip,  v&rjing  from  an  inch  in  width  to  a  n 


Fio.  90. 
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friiove,  which  may  be  prolonged  as  a  continued  line  as  low  as  the  sternum;  ibc 
)wer  mitxillu  may  also  be  involved  ;  also  the  tongue  may  be  bifid. 

Braiichitil  fitliilir,  nf  the.  lips  have  been  observed.  Atrophy  of  one  tip,  cauMDg 
tightness  of  the  same  or  of  both  lipa,  is  not  uncoininon.  QtHgatUal  mierwloma,  or 
mnall  mouth,  in  niuslly  due  to  arrest  of  development  of  the  maxilla.  Afacrottoam, 
large  niouth,  or  timurc  of  the  cheek,  is  due  to  the  lack  of  closure  of  the  branchial 
IJNSures;  the  commissure  is  extended  into  the  cheeks  horiEontally  or  upward  or 
downward,  on  one  side  or  on  both  eides.  Median  figure  of  the  upper  Up  is  verr 
mrc  on  account  of  the  peculiar  development  of  llio  middle  portion  of  tW  upper 
lip. 

Hjipcrlrophy  of  the  lips  is  not  infrequent.     Jifaeroeheilia  is  thick  everted  lip;  il 
is  a  cunditiim  of  Ivrnphiedcma.     In  the  general  hypertrophic  form  all  the  stnic- 
;  the  upper  lip  eaiiecially  is  affected ;  it  may  involve  only  th* 


the  glandular  layer  and  iiiereaxe  the  appearance,  o 
the  mucJ)Us  surface  uf  tlie  lip  in  vovcrvd  with  u 


>ugh,  wrinkled  mucous  o 
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brane,  presenting  a  neparate  pouch  on  each  aide  of  the  median  line.  (  Vide  Chapter 
«XX.  Vol.  I.)  Macoar  ectropion,  or  hypertrojiby  of  the  niuvuus  membrane  or 
Utrophy  of  the  lip«,  is  usually  congenita  I.  (bngenHa/  lujperlTophij  is  not  uncom- 
mon in  ■tnimoUH  subjecla,  eBpeciaUy  of  the  upper  lip,  Ma(.TUcheilia  in  a  special 
rona  of  congenital  hypertrophy  of  the  lips  ;  it  m  HifleTent  from  the  hig  lip  of  the 
Mriafulous,  of  cretins,  of  paralytics,  of 


Flo.  92. 


"^roM:  the  cause  is  unknown;  it  in 

^>iigeniUl :  it  is  mutt  common  to  the 

"Pper  lip,  whereoti  angeio-elephantiasia 

fleets  the  lower  lip.  The  alveolar  bor- 

!>»  iit  aUo  aOected ;  the  lip  may  be 

{tcreaf>e<l  as  much  as  14  centimeters  in 

'^«^,  8  in  height,  anil  8  in  thickneMS. 

«  w  composed  of  lihrims  tiitaue,  hard 

^ouch  to  creak  under  the  knife,  with 

*tar-nke  cavities  lined  with  epithelium 

'Dd    containing  serum  and  lyiTboid 

twlln.     Hinutiet  >>/  lipt,  or  overgrowth 

uf  iiitir,   is    sometimm    obturved    in 

fii'inaleM.     The  following  depilatory  is 

Useful :  3  parts  of  prepared  chalk  to  1 

part  of  sulphide  of  calcium;   make  a 

paHt«  and  apply  with  a  brush  ;  let  dry 

ud    then  brush  olT  the  hairs ;    they 

grow  kgain  and  the  process  has  to  be 

reoewed.    The  best  mode  of  treatment 

is  el«ctrolysu  by  means  of  a  fine  needle,  which  is  glided  along  the  hnir-root  to  the 

haJr-papiUa,  which  is  then  destroyed  by  the  turrent.     Congenital  deviiUioru  of  the 

/i/i»  in  tlie  form  of  eversion  or  ectropion,  or  inversion  or  entropion,  are  (juite  ra™ 

without  bypertrophy.     All  these  cases  of  malformation  arc  remedied  by  ir""'-"' 

exciHioDB,  with  or  without  plastic  operations  more  or  less  elaborate. 


Acquired  Malformations  of  the  Lips. — Acquirrrl  inu-nuUomit,  or 
iiiiiun  of  the  lips  and  closure  mon;  or  lcsn  oomplutc  of  the  iiioiith,  hus 
been  obsen-ed  after  bums,  injiirioH,  ii1(m^ts and  nnuoval  of  tnniors.  Atn-sia 
uf  orifice  oi"  mouth,  with  loss  of  tfubstancu  and  atlhesioiis  to  the  jaw,  is 
called  mfttcheilifi ;  it  is  the  rnle  after  eancriini  oric.  As  a  rc^iult  of  all 
thc.tc  deformities  there  is  constant  dribbling  of  the  saliva  and  druj>))ing 
<if  tJiu  f'lKitl  during  mastication. 
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Acquired  macrostoma,  or  large  mouth,  is  also  the  result  of  similar  causes.  Ci» 
trices  around  the  mouth  are  observed  in  children  affected  with  congenital  sTphitiit 
and  they  may  also  present  a  scarred  or  a  fissured  aspect  at  the  angle  of  the  lip 
and  cheeks.  *  Acquired  deviations  or  distortions  of  the  lips  may  be  directed 
upward,  downward,  or  outward ;  may  affect  one  side  or  both ;  most  commonly  it  ■ 
ectropion  that  is  observed,  due  to  cicatrices  from  burns,  injuries,  gangrene,  alan. 
operations ;  sometimes  the  lower  lip  is  thoroughly  everted  and  is  attached  to  the 
skin  of  the  neck.  All  these  interfere  with  speech  and  the  proper  retention  of  the 
saliva.  Acquired  ectropion,  or  e version  of  the  lips,  may  be  paralytic,  mucous,  wi 
cicatricial.  Cicatricial  ectropion  of  the  lips  is  aue  to  the  retraction  of  a  cicatrii. 
Scan  of  the  lips  do  not  grow  small  with  age,  but  grow  with  tlie  body ;  the  con* 
spicuousness  of  the  scars  make  them  doubly  objectionable. 

Chronic  swelling  of  the  lips,  or  hypertrophy,  is  usually  due  to  chronic  lymphim* 
gitis ;  the  cervical  adenitis  increases  the  lymphangeiectasic  condition  by  becoming 
an  obstruction  to  the  course  of  the  lymph.  Chronic  swelling  of  tlie  lower  lip  vk 
more  rare  in  scrofulous  subjects,  but  in  idiots,  cretins,  and  paralytics  the  lower  lip 
is  always  pendulous  and  moistened  by  the  constant  running  of  the  saliva.  It 
constantly  exposes  to  air  and  cold  its  ulcerated  mucous  surface,  all  of  which  ctuMS 
a  chronic  thickening.  In  cases  of  old  rebellious  indurated  lips  the  excision  of  i 
V-piece  is  necessary.  The  diseases  of  the  bones  of  the  jaw  also  affect  the  shape 
of  the  mouth,  and  must  be  studied  with  them. 

Ii\]uries  of  the  Lips. — Burns  of  lips  by  acids  (nitric,  hydrochloric, 
sulphuric),  when  on  the  cutaneous  surface,  are  usually  the  result  of  a 
criminal  attempt;  when  on  the  mucous  border,  they  are  due  usually  to 
suicidal  efforts. 

Burns  of  all  kinds  are  followed  bv  cicatrices,  which  are  very  disfis;uring;  pnc« 
tise  early  and  thorough  grafting.  (  Vide  Fig.  24,  Vol.  I.)  Frost-bite  does  not  affect 
the  lips  as  often  as  the  nose,  in  spite  of  their  exposed  condition.  Freezing  or 
effect  of  cold  on  the  lips  is  usually  a  crack  on  the  middle  line  of  the  lower  lip, 
especially  in  young  or  lymphatic  subjects ;  it  is  sometimes  the  cause  of  stromoui 
lesions  of  the  lymph-nodes.  Contusions  of  the  lips  are  usually  accompanied  by  a 
great  deal  of  swelling ;  the  ecchymosis  is  oftener  submucous,  which  is  due  to  the 
greater  softness  of  the  tissues  there  and  to  the  action  of  the  teeth. 

Punctured  wounds  are  rare.  Incised  wounds  bleed  very  freely  :  when 
perpendicular  to  the  fibres  of  the  orbicularis  they  present  great  separation 
of  the  edges,  and  are  followed  by  a  cicatricial  notch ;  when  the  artery 
is  injured  the  hemorrhage  is  profuse,  especially  if  the  wound  be  near  the 
commissure ;  torsion  and  suturing  usually  stop  it.  Wounds  on  tlie 
mucous  surface  bleed  more  freely,  because  the  arteries  are  nearer  the 
mucous  membrane.  It  is  most  important  to  approximate  the  vermilion 
border  properly ;  be  careful  to  prevent  notching :  when  the  whole  lip  is 
divided  through  it  is  safer  to  use  a  pin  suture.  Contused  and  lacerated 
wounds  arc  frequent ;  sometimes  the  injury  inside  inflicted  by  the  teeth 
is  great,  without  any  outward  sign.  They  often  resemble  an  incised 
wound  because  the  teeth  cut  through  from  the  deeper  surface.  It  i.** 
best  to  convert  lacerated  wounds  into  incised  ones  by  paring  the  edges, 
thus  preventing  ugly  cicatrices  and  keloids ;  sloughing  wounds  should 
be  pared  down  and  sutured  as  soon  as  the  granulations  are  healthy. 

Wounds  of  the  lips  with  loss  of  substance,  such  as  bites  by  a  man  in  a 
scuffle,  by  dogs,  by  horses,  are  not  rare,  on  account  of  the  sliape  and 
position  of  the  parts.  Poisoned  wounds,  stings  of  bees,  of  spiders,  of 
insects,  are  accompanied  by  great  pain,  swelling,  and  disfigurement. 

Inflammations. — Furuncles  and  carbuncles  are  comparatively  fre- 
quent, cs}M?cially  on  the  upjx^r  lip;  the  swelling  usually  afTects  the 
mucous  side,  and  it  is  followed  by  j)rotrusion  of  the  lip,  ulceration,  and 
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ectropion.  They  are  especially  dangerous  here  on  account  of  the  com- 
plication of  phlebitis  of  the  facial  vein,  which  may  extend  to  the  sinuses 
of  the  brain.  Owing  to  the  peculiar  anatomy  of  the  parts,  carbuncles 
present  a  diffuse  swelling,  are  hard,  of  a  brawny  dusky  color ;  they 
sprc^ad  rapidly  ;  the  lips  are  their  site  of  predilection;  they  are  often 
followed  by  simple  strumous  adenitis  (not  tubercular). 

Oangrene  of  the-  Lips, — Cancrum  oris  is  phagedenic  gangrene  of  the 
comer  of  the  lips  and  of  the  corresponding  portion  of  the  cheeks ;  it 
involves  the  whole  thickness  of  the  lips ;  it  is  observed  in  ill-nourished 
and  weak,  ill-fed  children  ;  it  is  often  followed  by  great  deformity ;  the 
jaws  may  be  drawn  down  by  firm  cicjitrices ;  in  some  cases  there  is  also 
necrosis  of  the  bones.     ( Vide  Vol.  I.  Chapter  Y.,  Fig.  29.) 

Ulcers  of  the  Lips. —  Tuberculosis  of  the  free  border  of  the  lips  is 
found  in  patients  with  lung  tuberculosis ;  sometimes  it  is  due  to  direct 
inoculation,  due  itself  to  a  wound  from  a  projecting  t<x)th,  contact  of 
a  pipe-stem,  or  puncture  with  a  fork ;  it  is  characterized  by  an  ulcer 
with  a  peculiar  bottom,  granular,  edges  not  prominent,  irregular,  per- 
pendicular, somewhat  serpiginous  ;  around  it  the  mucous  membrane  is 
purple,  strewn  with  yellow  dots ;  the  surrounding  tissues  are  most  usu- 
ally indurated  ;  the  nodes  may  be  affected.  Tubercular  lesions  are  rare, 
especially  on  the  lower  lip ;  it  is  usually  due  to  the  extension  of  the 
lupus  of  the  face.  Lupus  of  the  upper  lip  has  a  tendency  to  invade  and 
destroy  the  nose ;  it  is  often  remarkable  for  the  concomitant  swelling. 
Syphilitic,  idcers  are  comparatively  common  under  the  form  of  chancres, 
which  are  more  common  on  the  lower  lip.  Indurated  chancre  of  the  lip 
is  the  most  frequent  of  the  extragenital  chancres,  esjKJcially  in  women 
and  children.  It  is  due  to  direct  contact  with  mucous  patches  of  the 
lips  by  a  kiss  or  by  a  bite  in  a  scuffle,  or  by  indirect  contact  with  the 
fingers,  pipes,  spoons,  glasses,  etc.  It  often  occupies  the  mucous  surface. 
The  forms  peculiar  to  the  lips  are — the  fissuric  chancre ;  the  commissural 
or  the  median  formed  by  two  tubercles  growing  away  from  each  other : 
erythematous  chancre  and  dwarf  chancres  are  mere  erosions,  and  are  not 
recognized  until  the  secondary  symptoms  show  themselves.  One  lip  may 
become  inoculated  with  a  chancre  from  the  other  lip ;  gumma  of  the  lips 
may  become  indurated  and  resemble  a  chancre,  but  will  present  a  depressed 
centre  and  no  nodes.  Labial  chancres  require  a  longer  time  to  cicatrize 
than  the  genital  chancre :  it  is  said  that  syphilis  thus  contracted  is  more 
severe  than  the  genital.  Mucous  pjitches  are  also  common.  The  infection 
is  due  to  auto-inoculation  through  bad  habits,  lack  of  cleanliness.  When 
the  ulcers  cxxjupy  the  comer  of  the  mouth,  look  for  syphilis.  Reinmns 
of  hereditary  »yphUis^  early  or  tardy,  have  been  observed  especially  on 
the  upper  lip;  the  lesions  are  those  of  sclerosis,  with  hypertrophy  and 
ulcerative  gummata.  The  disease  resembles  lupus  very  much.  Can- 
eerous  ulcers  take  the  form  of  epithelioma^  which  is  the  cancer  of  the  lip, 
especially  of  the  lower  lip ;  it  will  be  described  sej)arately  farther  on. 

Tumors  of  the  Lips. — Liquid  Inematoma  is  rare,  serous  cysts  are 
rare,  but  mucous  cysts  due  to  the  obliteration  of  a  gland  are  not  uncom- 
mon :  they  most  commonly  occupy  the  inner  surface,  and  contain  a 
thick^  titicky  mucus.  Angeiomata,  or  erectile  formations,  are  most 
commonly  congenital;  they  may  affect  the  skin,  the  subcutaneous  tis- 
sues, or  the  whole  lip;  they  constitute  a  serious  affection  when  they 
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are  \atee,  owing  to  the  great  destruction  of  tissue  required  in 
removal.  Angeiomata  of  the  lipa  are  frequent ;  the  lips  are  a  pois  1 
of  election.  When  cured  the  fibrous  induration  may  form  an  uosightb  1 
tumor. 

Chronic  abscesses  of  the  lips  are  rare.  HemaMmata  with  clotted  blood  kn  1 
seldom  seen  on  the  lips,  on  account  of  the  matted  condition  of  their  stracinR-  1 
Sebaceous  cysts  are  common,  and  present  dilCculty  in  their  dissection.  Deraio'ii  f 
cysts  are  seen  occasionally.  Lipoma  is  very  rare,  but  is  rnimetinies  observed;  it  t 
lobulated,  soft,  fissured.  Lipomata  are  not  rare  on  the  lower  lip )  the  liaioe  meii- 
brane  over  them  is  gravish  or  yellowish;  some  of  them  are  very  vaacaUr,  lib  | 


Fjg.  94. 


erectile  tumorn;  jiiloimni 
TtTtiary  syiihilis  <jf  the 
gumma  of  the  li]R<  \*  ^u^ 
Hvphiloma  of  the  lip»  i* 
lip  is  fisKured  in  two  or 
the  progress  is  longiT ;  i 
has  ueen  deBcribtil ;  iilw> 
uncommon.  KclimU  ure 
reported.  Fibromata  nroHoi it  thi 
Osteoma  is  miolwcrvcil.    i^areoni 


1  Iteen  olwervwl.     Syphilitic  gummata  ■ 
prcNcnts  Kclerd-gununnus  lesions; 


iscriW 

the  upper  lip;  diflbv 

mmon  on  the  fowerlip.     In  the  rapid  form  the 

iiV!>.  and  swelling  is  present ;  in  the  slow  fam 

i:!ironic  courne.     J'npii/oma,  mucous  or  corneoo*. 

horny  piipilloma.     Myxoma  has  been  observed;  alw 

rather  oommim  on  tile  lip:*.     Neuroma  has  not  been 

four  ennes  r>n  record.    Chondroma  is  ran. 

er>-  rare.    ^Hvari/  ey»U  of  the  gUndulM  of 
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e  compambk  lo  the  grenouillette ;  they  are  more  common  on  the  lower 
lis.  SotDe  few  cnsea  of  cy»ticercus  are  roporteil.  Filaria  of  Medina,  or  filaria 
luliU*  nr  filaria  huminis  oria  (LfIiI}'),  have  been  observed  under  the  mucous 
■nibniie. 

Bpitfaelioma  of  the  lower  lip  is  a  frequent  disease  in  men,  hut  n 
inirumi'n.  It  is  suid  to  bo  olWn  due  to  the  irritatiou  produced  by  a 
ntiuDS  tooth,  aiid  tuoat  frequently  by  the  contact  of  a  short  pipe-stem. 
Smnetinies  a  chronic  fissure  resembUng  an  ulcer  is  the  starting-point. 
tt'f  raust  remember  that  an  ordinary  ulcer  touched  by  a  solid  stick  of 
lunar  caustic  will  usually  heal  rapidly,  whereas  it  has  no  efl'ect  on  epi- 
ibflioma,  but  sometimes  stimulates  its  growth  (Fig.  176,  Vol.  I,), 

Epillielirtros  pr(»enU  llie  following  dinicBl  forma  and  varieties,  according  to 
iht  >iie  and  character  of  the  ulcer,  to  the  condition  of  the  adjacent  lymph- 
Doda  and  ih«  nkin :  It  may  be  flat  or  auperficial,  presenting  scales  or  an  inflamed 
•ttanoiu  nutlet :  this  is  the  leas  grave  form.  It  may  be  indurated  or  circum- 
■crilwd.  with  ft  raised  edge,  beyond  which  the  tissues  look  and  feel  sound; 
tuntiM  of  thia  limitation  this  variety  is  the  less  objectionable.  Tbore  is  also  a 
p«(iill»ry  form,  with  well-defined,  non-indurated  edges— and  a  diffused  form, 
whidi  resembles  the  condition  of  chronic  infiummatiou,  sometimes  beginning  by 
Hpuiu  spots  which  coalesce,  with  elevation  of  the  diseased  part:  this  is  the 
tdM  fbrm,  because  it  leaves  the  surgeon  always  in  doubt  as  to  whether  he  has 
ibonnghly  removed  all  the  diseased  tissues  bejrond  the  microscopically  infiltrated 
ot  iafivitd  puts.  It  usuallv  runs  a  more  rapid  course  thau  the  others.  Epithe- 
lionunitliaodesftflvctedon  botbside^  is  of  no  very  uncommon  occurrence;  with 
<ll;iiiric  Dodee  afl'ected  it  is  a  very  rare  form ;  even  when  the  whole  lip  is  affected 
ii  ii  me  U>  find  these  nodes,  which  receive  only  the  lymphatics  from  the  middle 
n(  At  ionrer  lip. 

Operations  on  the  Lips. 

Hare-lip  should  be  oiKjmted  eiirly,  but  the  health  and  strength  of 
thidiild  are  more  important  than  the  age ;  the  operation  may  he  per- 
fi-nued  from  the  sixth  week  to  the  thinf  mouth,  but  we  must  bear  in 
iwik!  ihut  very  young  children  do  not  stand  bleeding  well.  Early 
t'CratiiiiLs  are  inaicated  eHi»ccially  in  double  hare-lip  when  the  child 

Fio.  95.  F(o.  96. 


™'"»t  Biick  if  strong  enough 
""'rt  exigis  any  sickness  fn 


;  no  operation  should  be   perionued  if 
dentition  or  other  cause.     The  o|>eratioti 


^"•"wte  in  pnring  the  edges  freely  and  bringing  them   ttigether,  and 
"'Ming  thcin  with  deeply  buriccl  pius  and  sut  *"'       '        ' 


d  pius  and  sutures.     The  pins  should  be 
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removed  after  forty-eight  hours.  In  paring  great  care  should  be  tikn 
that  no  notch  may  remain  after  the  operation.  The  accompanviif 
plates  explain  the  procedure  most  satiBfectorily.  For  seventy-two  bom 
after  the  operation  the  child  should  be  fed  with  the  spoon  and  also  by 
enemata ;  opiates  should  be  given  for  the  pain. 

Dovhle  hare-lip  may  be  operated  on  in  one  sitting  if  not  too  extenaw, 
In  hare-lip  with  prfgedum  of  the  iniermaxUlary  bone  this  bone  Bhoolj 
be  pushed  in,  if  possible ;  if  not,  it  should  be  excised.     Hare-lip  witli 


NiiUtou'i  uperatloD 


cleft;  of  (he  hard  palate  should  be  operated  early,  as  it  ^ill  exert  an 
approximadng  efFect  on  the  hones  and  will  tend  to  diminish  the  fissure. 
In  hare-lip  with  congenital  fissure  of  the  cheek  the  fissure  should  be 
closed  at  the  same  time.  Hare-lip  with  deficiency  or  partial  atrophT 
of  the  sides  of  the  cheek  culls  for  plastic  and  osteoplastic  operations  il 
the  condition  of  the  cliild  allows ;  sometimes  there  is  free  bleeding  from 
the  artery  of  the  septum  ;  the  orifice  of  the  wound  should  be  plugged. 
Hare-lip  with  general  malnutrition  is  always  grave,  because  tne  niul- 


nutrition  is  often  due  to  the  defective  condition  of  the  lip,  which  inter- 
feres with  nursing,  Nutritive  enemata  should  be  used  freely,  and  the 
oi>eration  performed  as  soon  as  the  child's  condition  permits. 

The  jirincipal  ojteration  upon  the  lower  Up  is  the  renio\"al  of  an 
epithelioma.  It  is  most  imiK)rtant  to  ©iterate  early,  Iwfore  the  nodes 
become  involved;  small  or  even  large  epitheliomatn  without  lymphatic 
involvement  may  be  cocainized  and  curetted,  or  exoiwKJ. 

The  general  principles  of  thorough  asc])sis  must  l>o  oltserve*!  here  as 
ever)'wherc  eliic.     An  assistant  compresses  the  inferior  labial  arteries; 
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with  lone  curved  scissors  or  with  a  knife  the  diseased  parts  are  cut 

away,  and  spurting  arteries  are  secured ;  a  strong  double  silk  suture  is 

then  passed  througn  the  upper  part  of  each  flap^  and  an  attempt  is  made 

to  approximate  the  parts^  wnich  manoeuvre  shows  the  extent  of  the  loss 

<>f  substance.     If  this  be  such  as  to  require  it,  each  flap  is  to  be  detached 

from  the  bone  and  partially  from  the  cervical  &scia  in  order  to  bring 

^*\e  edges  together  without  strain.     This  approximation  is  best  eflected 

'^th  pins  and  silk,  because  they  resist  the  contraction  of  the  muscles 

Patter  than  other  kinds  of  sutures,  which  cut  more  easily  under  the 

*^Voluntary  movement  of  the  patient.     The  mouth  is  usually  very  much 

Puckered   as  a   consequence   of  this   suturing,  but   the   tissues  yield 

^markably  with  time. 

In  very  extensive  disease  the  flaps  must  be  detached  from  the  bone  and,  if 
'Necessary,  dissected  as  far  back  as  tne  angle  of  the  jaw  and  as  low  down  as  the 
^hjroid  cartilage,  in  order  to  be  able  to  bring  the  sides  together :  the  flaps  must 
^nmist  of  the  skin  and  platysma,  and  the  line  of  dissection  should  be  the  layer  of 
CoDnective  tissue  between  the  platvsma  and  the  cervical  fascia.    Sometimes  regu- 
lar plastic  operations  must  be  performed.    In  epithelioma  with  lymphatics  adhe- 
rent to  the  bones,  these  must  be  well  scraped  and  even  cut  away,     where  union 
has  once  failed  one  should  wait  until  the  tissues  are  thoroughly  removed,  because 
primary  union  may  fail  again.     Epithelioma  recurring  on  the  lips  or  in  the  nodes 
must  be  operated  on  at  once ;  it  is  the  last  and  only  chance. 

Cheiloplastic  operations — /.  e.  plastic  operations  on  the  lips — are  per- 
formed for  restoration  of  the  upper  or  lower  lip  or  for  deviations  of  the 
angles.     They  consist  in  sliding  flaps  with  a  pedicle,  or  in  transplanting 


Fig.  101. 


Fi«.  102. 


Estl&nder's  cheiloplastic  oporation. 

flaps  from  the  neck  and  face  :  these  flaps  must  be  niuco-cutaneous — that 
i*,  formed  of  skin  on  one  side  and  mucous  membrane  on  the  other. 
Skin-grafting  is  often  of  useful  assistance  in  filling  gaps. 


SuBGiCAii  Diseases  and  Injttbies  of  the  Chin. 

Con^nitcLl  Malfomiations. — Absene^t  of  chin  is  a  possible  malfor- 
mation due  to  an  arrest  in  the  development  of  the  parts,  especially  of 
the  bones. 

Ccmgenital  atrophy  of  the  chin,  as  well  as  double  chin,  is  observed  as 

the  result  of  an  incomplete  fusion  of  tlie  two  halves  of  the  face ;  an 

accumulation  of  fat  causing  thick  folds  under  the  chin  is  also  called 

double  chin.    Congenital  deviations  forward,  or  galoche  chin,  or  laterally, 

are  not  unoommon. 

Hyjpoffnaihy  is  a  malformation  characterized  by  the  implantation  of  a  super- 
samertiy  iofenor  maxilla  by  its  own  symphysis  on  the  symphysis  of  the  subject : 
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the  implanted  maxilla  is  a  real  one,  having  the  same  shape,  more  or  lefifi,  and  cob- 
taining  dental  sacs.  Sometimes  the  implantation  is  bony  (myognathes),  or  is  onh 
soft  and  loose,  or  it  may  be  pediculated  (dermiognathes).  It  is  a  tumor  of  uneqtul 
density,  here  bony  and  hard,  there  soft;  cysts  may  develop  in  its  interior  lod 
attain  great  development.  It  may  grow  toward  the  chest,  the  mouth,  or  tb« 
neck. 

Iz^uries  of  the  Lips. — Bums  of  chin  present  nothing  peculiar ;  nor 
does  frost-bite,  except  in  its  greater  frequency  because  of  the  exposed 
situation.  Suicidal  attempts  at  shooting  beneath  the  chin  seldom  kill, 
because  the  patient  usually  throws  his  head  backward  while  the  pistol  is 
directed  upward  :  they  usually  result  in  the  destruction  of  the  lower  lip 
and  under  portion  of  the  inferior  maxilla. 

Indurated  chancre  of  chin  is  mostly  due  to  a  barber's  wound  with  a  contami* 
nated  razor :  it  is  often  scabby  in  that  region.  FistulsB  and  tumors  of  all  kiodt 
are  comparatively  rare  and  present  nothing  special. 

Surgical  Diseases  and  Injuries  of  the  Cheeks. 

Congrenital  inalfonnationB  and  branchial  fissures,  resulting  from 
the  lack  of  union  of  the  branchial  arches,  are  not  uncommon.  Thev 
may  be  horizontal  or  angular  ;  they  may  be  vertical  when  the  failure  of 
union  is  located  between  the  extremities  of  the  branchial  lamina  and 
the  frontal  bud  from  which  the  nose  and  the  middle  of  the  upper  lip 
are  developed  ;  they  may  be  unilateral  or  bilateral. 

Congenital  fistulce  have  been  observed  on  the  cheek  exceptionally.  Congenital 
salivary  fistulse,  due  to  a  similar  mode  of  production,  are  on  record.  There  i*  no 
recorded  case  of  absolute  absence  of  the  cneek.  Congenital  cUrophy  of  the  cheek 
is  marked  by  a  considerable  sinking  of  the  region ;  it  may  be  aue  to  a  want  of 
development  of  the  bones,  the  teeth,  or  the  ball  of  fat  that  exists  between  the 
masseter  and  the  buccinator.  Congenital  deviationt  are  sometimes  observed  *t 
birth  as  a  result  of  the  paralysis  of  the  facial  nerve  due  to  the  pressure  of  the 
forceps  or  to  purely  structural  changes.  Swellings  of  the  cheeks  are  most  com- 
monly caused  oy  a  bad  tooth ;  the  next  most  common  cause  is  an  abscess  of  the 
antrum. 

IiXJuries  of  the  Cheeks. — Contusions  are  not  rare:  when  they 
involve  the  malar  and  frontal  bones  thev  are  said  to  be  followed  bv 
amaurosis,  due  not  to  reflex  action,  but  to  injuries  (detachments)  of  the 
lens,  iris,  retina,  or  choroid,  or  to  extravasation  of  blood  in  the  cham- 
bers of  the  eye.  Burns  and  frost-bite,  extending  to  Stenson's  duct  and  to 
the  facial  nerve,  are  followed  by  salivary  fistulse  and  })aralysis  of  the  face. 
Punctured  wounds  present  nothing  peculiar  unless  they  pierce  the 
facial  artery  or  vein  or  Stenson's  duct.  Large  perforating  wounds  may 
leave  a  permanent  fistulous  opening  through  the  checks. 

Woundsof  Stenson's  duct  must  be  attended  with  solicitude  to  prevent  a  fistula ; 
they  are  more  rare  than  those  of  the  gland,  being  protected  by  the  malar  bone  and 
zygoma.  The  division  is  usually  comi)lete ;  they  are  followed  by  the  escape  of 
saliva ;  if  union  fails,  there  occurs  a  fistula  or  a  salivary  tumor  between  the  two 
divided  ends,  which  fills  at  meals  and  empties  after  by  pressure ;  obliteration  of 
the  canal  and  atrophy  of  the  gland  may  follow.  In  recent  wounds  stitch  the  duct 
ends  together ;  in  old  wounds  introduce  catput  in  distal  end ;  then  press  on  the 
parotid  to  discover  the  proximal  end,  and  stitch  it  to  the  catgut  of  the  peripheral 
end.  The  wound  should  be  enlarged  if  necessary,  and  the  proximal  end  curved 
into  the  interior  of  the  mouth  and  retained  there  by  sutures.      (  Vide  below.) 

Wounds  of  the  branches  of  the  fdcial  nerve  should  also  be  stitched 
if  jx)ssible :  although  the  branch  may  be  small,  yet  if  paralysis  should 
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follo^v  its  iojury,  the  result  may  be  moat  serioua,  especially  if  it  be  the 
braooh  distributed  to  the  orbicularis  of  the  eyelids.  Fractures  of  the 
naiar  or  of  the  ^gmotus  arch  are  rare,  because  very  great  force  is 
required  to  produce  them:  most  commonly  the  arch  in  broken  and 
depressed.  It  should  be  raised  by  means  of  a  narrow  lever.  If  the 
fragment  be  looee  aod  falls  back  out  of  place,  it  should  be  raised  with 


SBllTArr  flilQU:  treatmer 


■gle  puDCturs  (HartmanD). 


two  or  three  silver  sutures  passed  under  it  and  tied  over  a  sterilized 
small  aseptic  splint  placed  over  the  extremities  of  the  facial  bones. 

Ij^iammaiion  of  Stenson'a  dud  is  called  sialo-ductilitis :  it  is  more  rare 
than  that  of  Wl^rton's  duct.  Bristles,  fish-bones,  straws,  tooth-brush 
hair  are  the  usual  causes ;  it  is  sometimes  due  to  propagation  through 


8aUT*i7  BMuIa;  Rlchelot'i  metiiod 


dralnag«-tabe 


the  mouth ;  there  is  swelling  of  the  gland,  abscesses,  fistulie.     Fistulte 
may  be  due  to  carious  teeth  or  bone. 

Fuhda  of  SUnaon's  duct  is  us^ually  situated  on  the  buccinator:  the 
orifice  ia  narrow  and  in  the  centre  of  a,  granulation  or  in  the  midst  of 
cicatricial  tissue ;  a  viscous  fluid  is  dtsclmi^^,  increasing  during  masti- 
cation.    Lymphatic  fistulse  of  the  region  arc  rare ;  their  outpour  does 
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not  increase  during  meals ;  the  liquid  coagulatee ;  8ulpboc\'aiii(le  of 
potassium  is  absent  from  it.  Fistulie  of  the  parotid  gland  are  recup- 
nized  by  exploring  with  a  probe  from  the  mouth. 

The  TREATMENT  coneists  in  the  cauterization  of  the  orifice,  its  coniprewion 
with  collodion  to  produce  occlusion,  or  in  operative  cloeure.  These  measurr^  at 
good  if  the  peripheral  end  is  perrious;  if  not,  we  must  re-establisb  the  count  of 
the  aaliva  toward  the  mouth  by  re-establiahing  the  normal  canal,  which  is  difficult 


border  of  muaeter;  double  puncture  of  isdi 
1  wire  loop ;  llBluIa  thereby  nude  Intenwl  (Hu 


One  operates  from  within  the  mouth  by  passing  a  threaded  needle  around  the  duct 
back  of  the  fistula,  penetrating  and  coming  out  as  nearlv  the  same  point  as  feaiible, 
having  the  duct  in  tne  loop,  but  leaving  nut  the  skin,  tnen  tightening,  or  by  single 
puncture  and  drainage  when  the  fistula  corresponds  to  the  anterior  border  or 
occupies  the  region  of  the  masaeter.  When  the  course  of  the  saliva  is  re-estab- 
lished, then  the  Hatula  is  pared  and  closed.  Other  means  are — causing  atrophy  nf 
the  parotid  by  compression  or  by  ligation  of  Stenson's  duct  behind  the  fistuloDs'ori- 
flce,  or  by  injection  of  oil  or  iodine  into  the  duct:  this  is  venr  succesaAil  on  Qt» 
horse;  it  never  cures  in  man.     (For  other  methods  see  Figs.  103,  IM,  105.) 

Tumore  of  the  Cheeks. — Cysts  of  Stenson's  duct  and  dermoid  cyste 
have  been  observcwl  near  the  parotid  region,  in  the  depth  of  the  cheeks, 
or  in  the  course  of  the  infundibuliforra  fissure. 

Angeiomata  of  the  fatty  ball  of  Bichat  are  usually  well  circumscribed, 
stationary,  and  may  obliterate  Stenson's  duct  and  be  accompanied  by 
parotidean  lithiasis ;  the  superficial  veins  are  dilated.  Lipoma  of  tm 
fatty  mass  of  Bichat  usually  becomes  superficial  in  the  cheek  in  front 
of  the  masseter  or  malar  bone,  ttr  submucous  when  the  yellow  colora- 
tion is  sometimes  seen  ;  sometimes  it  ascends  under  the  temporal  fascia. 

Sarcomata  of  the  fatty  ball  of  Bichat  have  been  observed ;  they  grow  back- 
ward. Angeio-sarcomatous  cysts  of  the  cheek  have  been  observed  over  the 
masseter.  Salivary  colic  is  sometimes  observed,  due  to  the  passage  of  a  calcului 
through  Stenson's  duct. 

Diseaees  of  an  Accessory  Parotid. — Tumors  of  the  cheek  Bome- 
tiinos  orifjiniitc  from  an  accessor)'  )Ntrotid  gland  or  from  Stenson's  duct. 
Cysts  with  a  glandular  epithelial  lining  are  forms  of  grenouJllette  of 
tlic  accessory  jmrotid. 


CHAPTER  V.  {Contmued). 
SURGICAL  DISEASES  AND  INJURIES  OF  THE  NECK. 

By  Edmond  Souchon,  M.  D. 


OoNGBNTTAIi  FlSTUUB  OF  THE  NeCK. 

These  are  due  to  arrest  of  development  or  lack  of  fusion  of  the 
branchial  laminae  or  folds  and  clefts  of  the  pharyngeal  fissure ;  they  are 
sometimes  hereditary,  but  are  sometimes  discovered  only  a  long  time 
after  birth.  They  may  be  due  there  to  a  cyst  which  has  ruptured 
externally.  They  are  usually  very  small,  seldom  admitting  more  than 
a  case  probe,  exceptionally  the  end  of  the  little  finger.  The  external 
orifice  is  situated  most  commonly  on  the  right  side  of  the  neck  in  front, 
and  behind  the  stemo-mastoid,  and  between  the  thyroid  cartilage  and 
the  stemo-clavicular  articulation ;  sometimes,  but  rarely,  at  the  angle 
of  the  jaw  ;  it  is  sometimes  on  a  projection,  at  other  times  in  a  fold  of 
the  skin ;  it  occasionally  presents  cartilaginous  or  osseous  particles ;  it 
may  be  found  blocked  by  the  dried  secretions.  These  fistulee  resemble 
congenital  tracheal  fistulse,  but  open  less  commonly  on  the  middle  line ; 
they  are  rarely  found  on  one  side,  and  still  more  rarely  on  both  sides. 

The  ioternal  orifice  may  open  into  the  pharynx  or  larynx  or  trachea:  it  is 
ob6eryed  almost  always  near  the  tonsil  and  base  of  the  tongue,  and  is  very  small ; 
it  may  become  the  starting-point  of  serious  inflammation  and  abscess.  When 
complete  an  injection  of  milk  penetrates  the  pharynx  or  the  larynx.  These  fistulse 
may  be  externally  or  internally  blind :  the  externally  blind  are  by  far  the  most 
frequent.  The  course  of  the  fistula  is  marked  by  a  cord-like-tract  which  corre- 
BDondA  to  the  tract  of  the  fistula ;  its  direction  is  straight  or  tortuous,  ofbenest  in 
tne  direction  of  the  great  horn  of  the  hvoid  bone ;  it  is  constituted  by  an  external 
thick,  fibrous  coat  which  forms  the  cord  and  is  lined  by  a  sort  of  mucous  mem- 
brane which  secretes  a  thin,  viscid  fluid  containing  epithelial  cells  or  puruloid. 
Internal  blind  fistulse  are  very  rare,  but  positively  exist.  They  present  the  variety 
called  diverticula  "  by  pulsion ''  of  the  pharvnx  and  oesophagus,  due  to  the  dilata- 
tion and  development  of  an  originally  small  pouch  under  the  influence  of  the 
accumalation  of  the  food ;  they  sometimes  form  very  large  tumors.  The  diag- 
nosis of  congenital  fistulse  rests  upon  the  secretion  of  the  fluid,  the  nresence  of 
the  cord,  the  penetration  of  the  probe,  and  the  injection  of  colored  nuid.  Con- 
genital nstul»  are  almost  always  stationary;  the  lesion  is  more  of  a  deformity 
than  a  disease. 

Treatment  is  usually  unnecessary,  and  fortunately  so,  because  it  usually  fails 
when  limited  to  stimulating  injections,  dilatation,  or  curetting,  and  excision  is  a 
laborious  operation,  not  without  danger,  and  scarcely  justified  by  the  inconvenience 
experienceo.    Both  orifices  may  close  and  leave  an  intermediate  tract. 

Confirenital  atrophy  of  the  whole  or  of  more  or  loss  extensive  parts 
of  the  neck  is  very  rare  without  participation  of  the  rest  of  the  body. 
(JongenUcd  atrophy  of  the  stemo-mnstoid  has  been  observed. 

Contusions  are  not  frequent :  they  are  usually  produced  by  falls,  blows, 
han^ngy  garotting,  throttling,  passage  of  a  wheel  over  the  neck,  or  by 
the  pressure  of  the  dislocat^  clavicle.     A  blow  on  the  side  of  the  neck 
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is  a  great  aim  with  pugilists,  because  it  is  almost  a  sure  knock-dowu  or 
knock-out ;  it  is  often  grave,  because  of  the  importancse  of  the  organ* 
of  the  neck,  and  may  be  accompanied  by  fracture  of  the  hyoid  bone, 
larynx,  and  trachea,  injuries  to  muscles,  vessels,  nerves,  pharynx,  oesoph- 
agus, vertebral  lesions,  concussions  and  contusions  of  the  spinal  coid 
A  haematoma  may  form  and  become  large,  and  cause  grave  pres^^un 
symptoms  on  all  the  structures.  Death  may  occur  after  a  few  days  from 
oedema  of  the  lungs,  also  from  embolism  from  one  of  the  large  vesstU 
of  the  neck. 

Wounds  of  the  neck  are  comparatively  rare  in  civil  practice; 
sometimes  they  are  accidental,  and  due  to  a  fall  on  a  fragment  of 
glass,  a  stem  of  iron  or  of  wood ;  they  are  most  commonly  due  to  at- 
tempts at  murder  or  suicide ;  the  latter  are  the  most  common  and  most 
instructive. 

SuperficuU  or  extrafacial  wounds  of  the  neck — i.  e.  wounds  not  ex- 
tending beyond  the  superficial  cervical  fascia — present  nothing  peculiar. 
However,  a  large  incised  wound  of  the  external  or  anterior  jugular, 
especially  if  it  nappen  to  be  unusually  large,  may  give  entrance  to 
air.  In  tracheotomy  the  anterior  jugular  is  often  wounded  ;  also  the 
inferior  thyroid  veins.  If  the  parallelism  of  the  lips  of  the  wound  has 
been  disturbed,  there  may  be  much  infiltration  of  blood :  this  requirea 
enlargement  of  the  incision  and  ligation  in  preference  to  pressure ;  cellu- 
litis spreads  rapidly.  Gunshot  wounds  are  rare,  yet  there  are  instances 
where  a  bullet  nas  travelled  under  the  skin  and  above  tlie  fisiscia  withoat 
penetration  of  the  fascia.  Contused  and  lacerated  wounds,  if  extensive, 
may  be  followed  by  cicatrices  and  their  consequences.  Qunsbot  wounds 
causing  much  destruction  of  skin  present  the  same  marks  as  the  lace- 
rated wounds.  De^p  or  subfascial  icounds  arc  almost  all  very  serious, 
because  of  the  almost  constant  injury  of  some  of  the  large  vessels  and 
nerves  or  of  the  special  organs  of  the  neck — larynx,  trachea,  pliar}'nx, 
thyroid  body — giving  passage  to  air,  food,  blood;  each  of  them  calls  for 
appropriate  treatment. 

The  SYMPTOMS  of  entrance  of  air  into  the  veins  are  a  w^ind-suck- 
ing  or  gurgling  sound,  immediate  |>allor  of  the  face,  dilatation  of  the 
pupil,  irregular  or  tumultuous  action  of  the  heart,  embarrassed  breath- 
ing, and  sometimes  death.  The  wound  should  be  plugged  at  once  witli 
the  finger,  and  all  the  usual  means  of  resuscitation  vigorously  and 
persistently  applied.  The  amount  of  air  introduced  is  a  grave  factor. 
If  the  wound  be  small,  the  oj)eration  may  be  continued  by  keeping  it 
constantly   filled  with  warm  sterilized  water. 

Dislocations^  also  sprains,  are  the  result  of  injuries  in  which  the  head 
is  much  stretched,  most  commonly  and  especially  when  violently  strik- 
ing an  obstacle,  vertex  first :  they  give  rise  to  great  pain,  particularly 
when  the  head  is  thrown  backward. 

The  TREATMENT  consists  in  thorough  rest  of  the  part  by  \ying  on 
a  l)e(l  or  by  aj)plying  a  liquid-glass  bandage. 

Poisoned  icounds — /.  e.  bites,  stings — are  more  frequent  on  the  neck 
on  account  of  its  exposed  condition ;  also  more  grave,  oecause  no  cloth- 
ing has  protected  the  parts ;  also,  because  they  are  usually  followed  by 
groat  swelling,  which,  reaching  the  aryteno-epiglottic  folds,  causes 
obstruction  of  the  larynx. 
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In  all  injuries  of  the  neck  causing  obstruction  to  the  free  circulation 
of  tlie  air,  from  whatever  cause,  there  are  great  dyspnoea,  cyanosis, 
anxiety  ;  the  pulse  is  full,  rapid ;  there  is  also  aphonia,  dysphagia,  pain. 
Tracheotomy  should  be  performed  :  it  is  often  advisable  not  to  wait  for 
very  uiwnt  symptoms,  because  death  may  come  on  rapidly  or  suddenly 
before  me  patient  can  be  reached  to  have  the  operation  performed. 

OeihUUiSy  deep  or  subaponeurotic ,  is  a  very  grave  affection,  because 
of  the  compression  due  to  the  swelling,  and  because  these  symptoms 
are  increased  bv  the  unyielding  nature  of  the  fascia.  It  may  be  primary, 
the  result  of  cold,  or  secondary,  due  to  some  injury  or  some  lesion  of  the 
teeth,  especially  of  the  wisdom  teeth,  bones,  lymphatics,  thyroid  body, 
scalp,  ear,  face,  mouth,  or  to  low  fevers.  It  may  come  from  neighbor- 
ing organs :  tonsillar  abscess  sometimes  opens  under  the  inferior  maxilla, 
and  deep  axillary  abscess  in  the  supraclavicular  region,  as  may  also 
an  anterior  mediastinal  abscess. 

Abscesses  following  injury  or  scurlet  fever  sometimes  form  a  hard 
mass,  slow  in  suppurating,  causing  great  damage ;  sometimes  they  bleed 
alarmingly  when  opened  or  even  after  they  have  been  opened  several 
days,  on  account  of  sloughing  of  the  vessels ;  they  may  be  accompanied 
by  thrombi  in  the  large  veins  or  sepsis.  When  the  cellulitis  suppurates, 
the  abscess  may  be  circumscribed  or  diffuse ;  the  pus  may  fuse  in  the 
chest,  in  front  of  the  thyroid  and  sternum  (previsceral  route),  behind 
the  phar^'^nx  and  oesophagus  {retroviseeral  route) ,  or  along  the  carotid  and 
jugular  vessels  in  their  sheath  or  in  the  sheath  of  the  nerves  of  the 
brachial  plexus  behind  the  sterno-mastoid,  reaching  the  supracla\acular 
r^on  and  the  axilla ;  it  may  open  into  the  pharynx,  oesophagus,  larynx 
or  trachea,  pleura,  mediastinum.  Retropharyngeal  abscesses  may  be 
limited :  then  they  project  on  the  sides  of  the  neck  in  the  maxillo- 
pharyngeal  space ;  when  they  are  median  they  can  be  reached  through 
the  mouth.  In  some  subacute  cases,  in  the  upper  cervical  region  and  at 
the  root  of  the  neck,  abscesses  have  a  tendency  to  become  encysted,  and 
finally  open  on  the  skin ;  they  may  be  chronic.  When  an  abscess  is 
near  or  over  the  carotid,  it  pulsates,  but  there  is  no  expansion. 

The  DIAGNOSIS  of  deep  abscesses,  especially  of  the  acute  abscesses, 
should  be  made  at  once  by  using  the  exploring  needle  and  syringe — not 
a  hypodermic  needle,  which  may  not  give  passage  to  thick  pus,  but  a 
nee<Ue  at  least  twice  as  large  as  an  ordinary  hypodermic  needle.  Explo- 
ration should  be  repeated  every  second  day  if  necessar}\ 

The  TREATMENT  is  of  coursc  evacuation  and  drainage,  but  in  these 

dangerous  r^ions  fear  of  wounding  important  structures  often  holds 

the  surgeon's  hand  when  the  abscess  is  one  or  two  inches  deep,  until  it 

becomes  more  superficial. 

By  incising  in  the  middle  line  and  going  around  the  trachea  the  knife  can 
penetrmte  deeply  with  safety ;  also  by  incising  behind  the  posterior  border  of  the 
AterDO^mastoia,  and  along  the  base  of  the  jaw.  It  is  recommended  by  some  to 
cut  down  and  ligate  the  vessels  as  they  are  divided,  but  when  these  are  imbedded 
in  indurated  tissue  it  is  almost  impossible.  Others  leave  the  needle  in  place  and 
cut  down  along  it,  but  the  divided  vessels  present  the  same  dangers  and  difficulties. 
Hilton's  method  is  to  use  the  knife  only  to  start,  and  as  soon  as  deep  parts  are 
reached  to  tear  with  the  director  and  use  dressing-forceps  to  dilate  tne  small 
entrance  gained  into  the  abscess :  it  presents  the  same  objections.  The  writer's 
method  he  calls  ffuided  dilatation.  It  consists  in  the  following  steps :  Use  a 
proper  needle,  as  above  described,  to  locate  the  pus  at  the  depth  of  one,  two,  or 
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three  inches ;  unscrew  the  syringe  and  leave  the  needle  in  place ;  introdace  thm(ji 
the  needle  a  steel  wire  seven  or  eight  inches  long,  until  it  reaches  the  bottom  of 
the  abscess ;  remove  the  needle,  leaving  the  wire  in  place ;  make  a  small  inciiki 
through  the  skin  to  overcome  the  only  serious  resistance  to  the  introduction  oftk 
dilators;  take  a  trocar  (with  cannula)  of  one-eighth  of  an  inch  in  diameter, pe^ 
forated  from  point  to  handle,  and  run  it  over  the  wire  into  the  cavity  of  the  alMceik 
It  penetrates  by  dilating  the  tissues  by  the  three  blunt  edges  of  itu  prismatic  tri- 
angular point.    Then  remove  this  trocar,  leaving  the  wire  still  in  place ;  take  t 
trocar  and  cannula  of  three-sixteenths  of  an  inch  and  introduce  it  likewise  aloo| 
the  wire ;  withdraw  the  second  trocar,  and  insert  in  a  like  manner  one  of  a  quirter 
of  an  inch ;  then  one  of  five-eighths ;  finally  withdraw  the  trocar  and  the  wire 
and  leave  the  cannula  in  place;  through  the  cannula  introduce  a  drainage-tube  of 
a  quarter  of  an  inch  in  diameter ;  remove  the  cannula,  leaving  the  drainage-tabe 
in  place.    A  suitable  probe  can  be  introduced  through  the  drainage-tube,  and  t 
counter-opening  made  at  the  proper  place.    After  forty-ei^ht  hoars  the  openinc 
can  be  safelv  dilated  to  a  half  inch  or  more  if  it  is  found  that  the  quarter-incE 
drainage-tube  is  not  sufficient. 

By  this  method  the  tissues  are  not  cut,  but  simply  uniformly  pushed 
aside ;  there  is  no  cutting  at  any  time,  since  the  edges  of  the  triangular 

Soint  are  blunt :  a  round  or  conical  point  sometimes  packs  the  tissues  and 
oes  not  penetrate.     If  a  vessel  or  a  nerve  is  encountered,  it  is  shoved 

Fig.  106. 
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(J aided  dilatation  in  evacuating  atiscessos. 

gently  aside  out  of  the  way  :  that  is  one  reason  why  the  dilatation  should 
be  gradual,  and  why  it  is  not  advisable  to  pass  from  a  one-eighth  to  a  five- 
eigliths  trocar.  There  is  no  difficulty  experienced,  as  far  as  the  introduc- 
tion is  concerned,  in  passing  from  the  smallest  trocar  to  the  largest.  (  VUlc 
Fig.  lOG.) 

PistulsB  of  the  neck  are  nire.  Tlie  trnehcal  are  the  most  frequent, 
and  an*  oftenest  due  to  incomplete  transverse  wounds  and  to  the  retrac- 
tion and  stricture  of  the  lower  end :  sometimes  they  result  from  the 
removal  of  parts  of  the  tracheal  cartilaginous  rings  in  thyroidet^tomy ; 
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imes  to  tracheotomy.  They  may  be  congenital,  but  it  is  rare. 
'Qtary  fistulee  comni  imicatc  with  the  cesophagus  or  the  phairnx, 
re  called  oesophageal  or  pharyngeal :  they  are  UHually  the  result  of 
nt  or  suivical  wounds  or  follow  the  opening  of  extensive  abscesees. 
old  fistulffi  the  orifice  is  circumscribed  by  a  cicatricial  ring  inti- 
r  adherent  to  the  edges  of  the  loss  of  substance  of  the  trachea ; 
lemand  an  autoplastic  operation.  Plastic  operations  are  necessary 
e  many  of  those  fiatulte  which  remain  after  the  removal  of  the 
il  cause,  and  after  the  dilatation  and  curetting  of  the  tract. 


TniioBS  OP  THE)  Neck. 

rootAeaQaryngocelet,  iracheoede»)  are  tumors  formed  by  air  filling 
entitious  pouch  :  this  excludes  pneumatocele.  The  predisposing 
are  weakening  of  the  tract  and  emphysema.  The  occasional 
are  strains  (cough,  labor).  Some  are  congenital  dilatations  of  the 
eal  ventricles,  abnormal  prolongations ;  some  are  traumatic  and 
wounds  of  the  trachea,  rupture  of  the  intercartilaginons  spaces ; 
aie  patholc^cal,  due  to  duatations  of  the  glands  of  the  i 


Hlobed  multtlocular  vyst  iif  nevk  (Lanni'lcinguc). 

nine,  to  ulcerations,  sytihilitic  or  due  to  former  disease  of  the 
^la,  or  to  abscesses.     The  course  varies;  they  are  usually  pcr- 
~     The  poUuiliV'e  trmtment  consists  in  compreaition.     In  some  cases 
ation  is  possible, 
leuntatooele  is  due  to  hernia  or  great  protrusion  of  the  lung  into 
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tlie  aiipraclaviciilar  region  :  it  is  reci^iiizcd  l\v  [>ercii88ioii  ami  l)_v  iisdiap- 
pcantQw  niM»D  preneure  and  itu  iinick  rfpnxliictiun  l»y  forced  expinti(& 
PneiiDiatocelo  follows  tlie  respinitorj-  movements. 

Cysta  of  the  neck  are  oi  scvenil  kinds,  and  are  known  uiitlerik 
following  names :  mncuid  cyBts  (Lannclongne),  braiicliiiil  cvstb,  dftf 
dennoidii,  deep  atheromatous  tumors,  oongt-nital  hy<lr(K^les  of  the  wi, 
liygromata,  atheromatous  cysts  of  the  lymph-nodes.  They  arc  almost  ill 
rare  and  congenital ;  but  tlicy  are  not  all  hraiickial.  Tliey  are  rituiiri 
along  t)ic  course  of  persistent  obsolete  tracts  lined  with  epithelium,  b 

Fio.  108. 


thencifrliliorhiMxl  of  tlic  pharynx  and  lanns,  and  along  the  large  vr^- 
m'ls ;  tlicy  often  have  i>roli)njriilii>ns  aflhering  to  the  muscles,  the  vcs,>ek 
the  tliyniid  ciirtilagp,  and  hyoiil  himc,  and  even  the  vertehnd  f<.ilu[na'. 
they  may  lie  .-iinfrlc  or  mulliplc,  resembling  !i  bnneli  of  grajies.  Theymav 
take  a  sudihii  and  unexplained  rapid  course  and  become  vorv  large  (Fip. 
108). 

Serous  oyets  h!iv<'  been  <'ririfonndcd  with  dermoid,  mucouis  or 
bnincliial  cysts,  althoufrli  they  ilo  not,  like  those  cyjfta,  0(«'upv  a  deJinitP 
R-gion  eoin-s  I  Minding  to  the  bi-anebial  fissures :  tlie  neck  is  tfieir  seat  of 
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predilection,  and  they  serve  as  a  type  of  their  kind.  When  they  are 
Mxigle  or  unique,  they  are  almost  always  on  the  median  line  and  on  the 
left  ude ;  they  occupy  principally  the  antero-lateral  surface  of  the  neck 
(Fig.  108). 

Sebaeecta  ey««  or  atheromatous  cfsta  are  only  truly  such  when  the  dermoid 
•knutaie  of  the  cnt-wsllB  can  be  demonstrated.  They  may  attain  the  size  of  a 
fat;  when  lateral,  they  occupy  mostly  the  region  of  the  atemo-mastuid ;  when 
ntediu,  they  occupy  mostly  the  supra-  and  infrahyoid  regions. 

Ban^uineonB  oyHts  are  at  times  connected  with  the  anterior  jugular 
vein;  they  contain  a  reddish  fluid,  which  characterizes  them  upon 
exploration ;  occasionally  they  remain  in  connection  with  vessels.    Tney 


DeriDold  (ad-hrold)  eyat  at  base  of  tongae  (Harchai 


are  emptied  by  pressure,  but  they  refill  rapidly ;  they  must  not  be 
taken  for  aneurisms  when  the  vessels  impart  pulsations  to  them.  Hem- 
orrhagic sanguineous  cysts  are  due  to  intracystic  hemorrhage.  Punctures 
and  incisions  are  sometimes  followed  by  intracystic  hemorrhage,  which 
may  ultimately  end  fatally. 

Domoid  orsta  are  frequent  here :  the  cyst  may  bo  attached  to  the 
trachea.  These  cysts  are  not  bursal  cysts:  the  epithelial  lining  shows 
they  are  congenital.  They  are  all  congenital,  but  they  may  not  become 
manifest  except  at  a  later  period,  especially  at  puberty.  Lateral 
branchial  cyBt«  usually  occupy  the  region  of  the  sterno-mastoid. 
Median  branchial  suprasternal  cysts  sometimes  penetrate  into  the 
mediastiQam.  Median  thyro-hyoid  cysts  often  take  on  a  rapid  growth  at 
puberty  or  after  a  confinement :  they  are  often  opened  by  mistake,  and 
this  is  followed  by  a  persistent  fistula  with  mucous  secretions  (Fig.  1  Oil). 


238  SURQICAL  DISEASES  AND  INJURIES  OF  THE  NECK. 

Fibroma  is  rare ;   it   rises   from   the   fibrous   layers.     Con 
braaohial  flbro-ohondroma  of  the  neck  is  seen  in  all  regirau 
branchial  arches.     It  occupies  almost  always  the  estemal  oriJ 
congenital   fistula,   a   littlt 
^^-  ^^^-  the   stemo-clavicular  artit 

Myxoma  and  myoma  are  n 
case  of  chondroma  is  on  rec 
lowing  chondroma  of  the 
Those  independent  of  pan 
lymphatic  nodes  are  ver 
some  tumors  are  very  larg 
may  adhere  to  the  vessels 
the  deep  structures  (Fig.  1 
The  oonditlon  of  the  sk 
portant  to  determine ;  when  i 
by  a  laree  tumor  a  portico  of  i 
disaected  along  witli  the  ttunt 
vent  redundancy  of  the  flaps; 
skin  IB  adherent,  it  ahould 
removed.  The  tumor  margia 
next  delineated:  irhen  circumi 
limited,  it  is  a  favorable  sign 
the  tumor  will  be  easier  to  rem 
a  well-determined  lineof  dissei 
safety  and  in  its  entirety;  i 
margin  is  difiused,  it  is  a  mosl 
able  feature,  because  of  the  ui 
of  the  line  of  dissection  and  Mb 
of  all  certainty  of  removio) 
involved  parts. 

The  non-udhesion  or  the 
of  the  tumor  to  the  bones  is  important  to  determine:  when  the  tumor  is 
it  must  be  determined  whether  it  is  clear  of  the  important  structures — i 
vessels,  nerves,  and  special  organs. 

It  is  prudent  also  in  those  cases  to  endeavor  to  locate  the  large  vease 
pass  a  provisional  ligature  under  them  before  dissecting  too  clone  to  the  ( 
points.  This  provisional  licature  is  removed  after  all  the  bleeding  has  I 
trolled,  or  it  may  be  decided  to  convert  it  into  a  permanent  one.  When 
is  adherent  to  the  bone,  if  it  be  clear  of  important  structures,  it  is  again  i 
as  it  may  be  enucleat«d  with  little  risk. 


neck  (Jeannel). 


iNPBAHYOm  RbQION. 

Congenital  Medformations. — It  is  in  the  lower  part  of  th' 
that  the  orifices  of  the  branchial  congenital  fistula;  of  the  neck  : 
frequently  met,  near  the  head  of  the  clavicle ;  they  may  also  be 
the  thyro-hyoid  region. 

In  hanginv  the  compression  very  often  bears  on  the  bas 
tongue,  and  the  larynx,  vessels,  and  nerves  are  not  injured.  In 
lation  the  traumatism  is  applied  upon  the  larj-nx  and  the  trache 
may  be  torn  by  the  fingers  or  the  rope  ;  all  the  structures  are 
less  torn.  In  some  cases  lesions  of  tlie  skin  of  the  neck,  of  the 
and  of  the  larynx  may  cau.se  inhibition  of  the  heart,  of  the  ree 
organs,  and  of  the  brain.  It  is  especially  in  cases  of  traumatis: 
anterior  region  of  the  neck  that  we  obsen-e  a  complete  loss 
sciousness  and  a  respiratory  and  cardiac  syncope.     This  is  wh 
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I  coses  of  death  througli  incomplete  hunging,  which  dues  not 
went  Uic  [Ki^^age  uf  air  tliroiigh  the  reapiratory  mssageti.  In  such 
s  ihf  red  blotxl  of  the  arteries  continues  rc-<l  in  the  veins,  whereas  in 
ih  by  true  a-^phyxia  the  blood  becomes  rapidly  black  in  the  arteries. 
Suicidal  iroundB  are  the  most  frequent ;  they  are  seldom  punctured 
lally  incised  wounds;  are  most  frequent  at  the  point  of  the 
Ijirvi-hyiitd  li^inent  or  below  it ;  thev  are  lacerated,  jagged,  and  deeper 
1  the  left  i^ide,  and  are  usually  directed  from  lett  to  right  and 
fcliquely  dowii>vard  or  transversely  across  the  neck  ;  the  large  muscles 
Rtfldom  injured.  Usually  the  suicide,  throwing  his  head  back,  cuts 
loliigh;  the  trachea  and  the  rigidity  of  the  sterno-mastoid  protect  the 
veeik  If  the  head  is  too  bent,  the  larynx,  the  trachea,  and  the  stemo- 
KBtoid  also  protect  the  vessels.  There  is  usually  a  single  gash.  These 
roonds  are  more  commonly  fatal  tlian  the  other  wounds,  because  the 
B  are  usually  intoxicated  or  arc  laboring  under  delirium  tremens 
rinHinity :  thew  patieuta  should  be  watched  closely,  because  they  often 
iraway  their  dressings  and  die  of  hemorrhage.  These  wounds  some- 
»  prf!*-nt  much  hemorrliage,  although  none  of  the  larger  vessels  are 
irt,  rxcept  the  anterior  jugular  vein  :  there  are  eases  (tn  record  where 
■rW  penetrated  into  it  and  to  the  heart,  causing  dcatli.  The  edges 
(ihene  wounds  are  often  much  separated  and  have  a  tendency  to  roll 
'Unt  of  the  action  of  the  tilircrf  of  the  plastysma  ;  coaptation 
Ikercfon?  iki'iIs  more  eare. 

_  Prostrating  wounds  above  the  larynx  are  less  dangerous  than  tliose 
le larynx  and  of  those  below  it;  the  lower  the  wounds  the  more 
,,..  .9  they  are.  Wimnds  tkrouqh  the  Ihyro-hyoid  membrane  pene- 
te  inio  the  pharynx,  injure  the  epiglottis,  the  aryteno-epiglottic  folds, 
t  rarttlages,  the  voctal  cords ;  they  are  less  dangerous  than  below, 
Kill*  they  allow  feeding;  they  are  more  liable  to  suppuration. 
mmlt  of  the  larifnx  are  comparatively  fretjuent,  because  of  its  promi- 
!■:  they  arc  usually  very  dangerous;  they  are  also  easily  diag- 
il  by  the  rushing  sound  of  the  air  passing  through.  They  should 
Itmtcid  like  those  of  the  trachea.  Wounds  of  the  traehea  are 
UDonly  followed  by  groat  hemorrhage,  because  of  the  large  vessels 
•and  it,  which  may  also  have  been  wounded  by  the  same  cause.  When 
Pvemnce  is  incomplete,  there  is  slight  gaping ;  when  the  section  is 
•■iplete,  the  lower  end  is  drawn  in  deep  at  each  effort  of  inspiration, 
uddtesofl  parts  cover  up  the  orifice,  causing  suffocation.  In  all  cases 
M^the  blood  and  foreign  substances  out  of  the  respiratory  tract  until 
■kirriisgc  is  checked.  Rose's  position  may  be  of  assistance.  In 
■nmipbte  wounds  there  is  slight  gaping,  and  the  wound  should  not  be 
Stchwl ;  the  head  should  be  flexed  on  the  chest  and  fixed  in  that  posi- 
(■bra  liquid-glass  bamlage.  In  complete  wounds,  when  longitudinal, 
■wis  little  gaping.  In  complete  transverse  wounds  the  retracted  lower 
w  diDuld  be  searched  for  and  a  strong  thread  passed  deeply  through 
1^  An  aftcnipt  at  stitching  should  be  made  ;  if  it  fails,  a  tracheotomy- 
•  Aiiuid  be  placed  in  it ;  the  tube  should  l»e  longer  than  the  ordinary 
j^hccnunc  the  tiwelling  may  lift  it  out  of  the  trachea;  the  head  should 
i*  I*  knot  flexed  :  a  moist  cloth  should  Ijc  placed  over  the  tube;  the 
*ffli  ebonld  Im-  kept  wann,  at  about  70°.  and  a  vessel  with  boiling 
Wer  Kfaould  keep  itie  atmosphere  moist — all  tliis  to  avcnd  bronchitis  and 
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pneumonia.     Later  we  should  be  mindful  of  the  exuberant  graniilatimi!^ 
which  mav  obliterate  the  canal. 

Wounds  of  the  pharynx  and  oesophasrus  are  usually  made  tlinnvk 
the  side  of  the  neck  by  balls^  knives,  etc. ;  thev  caune  much  pun, 
spasm,  hiccough,  dysphagia,  more  or  less  suffocation ;  there  i«  egope 
of  food  through  the  wound  if  this  be  of  a  certain  size ;  the  thirst » 
great ;  the  patient  should  be  fed  by  enema ;  if  the  use  of  the  oesophapd 
tube  becomes  necessary  from  insufficiency  of  the  rectal  alimentation, ii 
should  not  be  left  in  place,  but  introduced  each  time.  In  incised  wounds 
stitch  immediately  ;  in  lacerated  wounds  let  the  wound  granulate. 

Penetration  of  the  respiratory  tract  is  recognized  by  cough,  bloodj 
expectoration,  hissing  or  boiling  sound.  The  secondary  dmigers  aw 
inflammation  of  the  larynx,  oedema  of  the  glottis,  bronchitis,  pneumonisL, 
abscesses  and  purulent  dissections,  emphysema,  aphonia  more  or  lea 
complete,  dysphagia :  secondary  hemorrhages  are  common  and  serioa 
complications.  In  all  injuries  with  solution  of  continuity  of  the 
mucous  membrane  the  most  frequent  source  of  death  may  be  due  to 
mediastinal  emphysema  and  inhalation  pneumonia. 

Wounds  of  the  neck  parallel  to  the  longitudinal  fibres  of  the  muscles  are  more 
apt  to  be  followed  by  emphysema.  The  remote  effects  and  sequels  may  be  exubonot 
granulations,  causing  dyspncea ;  cicatrization,  producing  strictures  of  the  larjnx, 
trachea,  and  oesophagus  ;  persistent  fistula; ;  paral}^sis,  due  to  inflammatory  Sick- 
ening, which  may  disappear  later,  or  due  to  injury  of  recurrent  nerval  or  the 
pressure  of  a  bullet.     All  these  complications  should  be  treated  here  as  elsewhere. 

Dislocation  of  the  hyoid  bone  is  very  rare.  There  is  one  case 
(Gibbs)  in  which  the  dislocation  was  muscular :  it  was  accompanied  by 
a  peculiar  click  on  the  left  side  of  the  neck  and  a  sensation  of  choking; 
examination  showed  displacement  of  the  left  horn  of  the  hyoid  bone; 
reduction  was  effected  by  throwing  the  head  backward  toward  the  right 
side,  so  as  to  stretch  the  muscles  of  the  neck,  and  then  suddenlv 
depressing  the  lower  jaw,  thus  bringing  the  depressors  of  the  hyoid  bone 
into  action.  All  the  following  fractures  are  usually  due  to  violent  con- 
tusions. 

Fracture  of  the  hyoid  bone  is  rare,  but  it  is  well  known  ;  its  fiit« 
is  usually  the  great  horn,  near  the  body ;  it  may  be  unilateral  or 
bilateral ;  it  is  characterized  more  or  less  by  hoarseness  and  dysphagia, 
according  as  it  is  without  or  Avith  displacement,  and  without  and  with 
deformity.  It  is  accompanied  by  more  severe  symptoms,  especially 
when  swallowing  fluids,  which  pavSS  into  the  larynx  because  of  the 
imperfect  action  of  the  epiglottis ;  it  is  reduced  by  using  the  finger? 
inside. 

Prax5tures  of  the  larynx  are  less  rare  than  fractures  of  the  hvoid 
bone ;  they  are  due  to  great  violence  ;  tliey  are  usually  accompanied  by 
much  pain  and  suffocation,  often  calling  for  immediate  reduction  or  for 
tracheotomy.  Each  cartilage  may  be  fractured  by  itself;  the  thyroid 
is  most  frequently  the  site ;  fractures  without  displacement  are  not  so 
grave. 

Fracture  of  the  thyroid  cartilage  is  more  common  in  old  people, 
beeaus(»  of  the  ossification  of  the  cartilage.  Fracture  of  the  cricoia  i* 
more  dangerous  tlum  others,  perha|)s  because  of  its  small  size,  which 
causes  slight  displaeenient  to  be  followed  by  serious  obstructions. 
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Fracture  or  subcutaneous  rupture  of  the  trachea  without  actual 
'^ound  has  been  observed  after  great  traumatism  ;  they  are  less  frequent 
than  the  others  ;  they  present  the  same  symptoms  and  indications  as  the 
fracture  of  the  larynx,  but  the  lesion  is  lower  down.  The  trachea 
?Iiould  be  opened  below  the  fracture,  and  a  long  tracheotomy-tube 
J^troduced ;  when  the  fracture  is  low  down,  the  lower  end  should  be 
'looked,  raisedj  and  sutured  to  the  skin  or  upper  fragment. 

Spontaneous  ruptures  of  the  trachea,  due  to  violent  efforts,  are 
^Ocepted  by  some.  All  these  fractures  are  more  serious  if  accompanied 
^>y  displacement  which  obstruct  the  air-jmssages. 

The  SYMPTOMS  are  those  of  obstruction  and  shock,  plus  those  of  frac- 
tures in  general— crepitation,  abnormal  mobility,  plus  also  aphonia,  dys- 
pha^u,  emphysema.  The  fragments  should  be  replaced  by  external  and 
Internal  manipulations ;  if  necessary  the  parts  should  be  incised  through 
and  the  fragments  stitched.  Tracheotomy  in  often  indicated :  it  is  well 
to  jjerform  the  operation  before  grave  symptoms  develop,  because  these 
sometimes  come  on  so  suddenly  that  the  patient  may  succumb  before  the 
surjpceon  can  be  had  to  operate. 

Ltaryn^o-tracheal  abscess  causes  much  dyspnoea,  and  shows  a  tend- 
ency to  extend  down  along  the  trachea. 

Such  lesions  are  often  the  starting-points  of  the  peculiar  broad  or  diffuse  eel- 
lulititfi  of  Dupuytren ;  they  are  sometimes  secondary  to  cellulitis  of  the  substerno- 
mastoid  connective  tissue;  they  are  at  times  produced  by  cold,  by  crying  loud,  so 
that  the  public  criers  and  street- venders  are  most  often  affected ;  usually  it  is  women 
in  bad  health  that  are  most  commonly  affected;  men  very  seldom.    These  diseases 
are  uitually  connected  with  some  general  diathesis ;  they  may  extend  from  the  ear 
to  the  clavicle  and  from  the  nucha  to  the  larynx ;  they  may  involve  also  the  other 
side.     The  pus  is  infiltrated  in  the  muscular  interstices  and  the  connective  tissue; 
gangrene  is  not  infrequent.    The  pressure  symptoms  are  very  great.    This  descrip- 
tion resembles  that  of  the  disease  called  diffused  cellulitis  of  Gray-Coley  and 
Hannon,  which  they  say  is  mostly  limited  to  the  anterior  region  of  the  neck — is 
due  to  cold  and  humidity,  and  resembles  erysipelas :  it  gives  the  sensation  of  hard 
cedema  without  fluctuation.    The  inflammation  of  the  infrahyoid  region  gives  rise 
to  greater  risk  of  oedema  of  the  glottis  and  extension  to  the  mediastinum. 

Bursal  csrsts  develop  in  the  serous  burste  found  in  front  of  the  hyoid 
boue,  Adam's  apple,  the  cricoid  cartilage ;  they  are  usually  called  hy- 
gn»ma  or  hydrocele  of  the  neck ;  they  form  the  group  of  the  thyro-hyoid 
cysts.  All  the  tumors  of  this  region  present  these  peculiar  features : 
first,  they  give  rise  to  more  grave  pressure  symptoms  than  anywhere  else  ; 
second,  they  are  usiuilly  in  the  way  of  tnicheotomy,  and  relief  can  only 
be  found  by  operating ;  they  often  penetrate  behind  the  sternum,  and  in 
order  to  follow  tliem  it  is  necessary  to  remove  the  upper  piirt  of  the 
6temum.  These  retrosternal  tumors  should  be  explorca  with  the  syringe 
first ;  when  fluid  they  should  be  treated  by  incising  and  packing ;  when 
solid  tliey  should  be  explored  by  an  incision,  and,  when  possible,  enu- 
cleated. Great  care  should  be  taken  not  to  excise  any  of  the  deo|)er 
{lartj  of  the  walls,  because  the  large  veins  of  the  region  are  often  adher- 
ent to  them,  and  are  thus  severed,  when  uncontrollable  deadly  hemor- 
rhage supervenes ;  the  walls  should  not  be  incised  even  between  the  two 
forceps  or  ligatures,  because  if  these  large  trunks  are  involved,  tlie  inter- 
ruption to  the  circulation  may  be  too  serious.  Most  of  these  ciises  are 
operated  for  palliative  purjx>ses  of  a  temporary  nature. 

In  cases  of  injuries  ana  inflammations  about  the  neck  the  great  dan- 
Vot.  n.— 18 
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ger  is  from  suffocation  due  to  the  obstruction  of  the  respiratory  taet 
from  swelling  or  oedema  of  the  glottis,  or  from  displacements  in  caaatf 
fractures  or  ruptures.  These  accidents  often  come  on  so  suddenly  tbt 
the  surgeon  has  not  always  time  to  reach  the  {mtient  and  operate  in  Measn 
to  save  the  life;  therefore  precautionary  anticipating  tracheotomy  shoaU 
be  performed  at  the  least  evidence  of  serious  suffocation.  It  can  bi 
well  done  under  cocaine ;  it  will  relieve  the  existing  symptoms  of  dp- 
pnoea,  will  prevent  their  aggravation  or  the  death  of  the  sufferer,  anl 
will  not  add  to  the  risks  if  properly  and  regularly  done.  The  tah 
should  be  long,  because  of  the  existing  inflammation,  and  because  tk 
inflammation  that  will* follow  may  lift  the  tube  out  of  its  proper poa- 
tion  and  render  the  procedure  useless,  deceptive,  and  dangerous — becaw 
it  will  lead  to  the  belief  that  the  operation  has  been  done  wth  » 
benefit. 

When  fractures  or  ruptures  are  strongly  suspected,  after  the  threatening  ini^ 
cation  has  been  removed  by  tracheotomy  it  is  important  to  examiue  thoroo^ 
and  repeatedly  with  the  laryngoscope  to  ascertain  if  there  is  any  obstruction  s\tm 
with  the  instrument;  if  none  is  seen,  and  yet  a  fracture  is  strongly  i^uspet-ted, tbi 
surgeon  must  explore  directly — cut  down  to  the  hyoid  bone,  the  thyroicl  cartilip 
the  cricoid,  the  trachea — and  remedy  all  deviation  causin;^  obstruction,  usinz  at 
gut  or  silver  stitches  and  small  silver  bands  as  splints  or  pins  inserted  through  tk 
fragments.  It  is  of  paramount  importance  that  there  soould  be  no  impeoimei 
when  the  tracheotomy-tube  is  removed ;  if  all  these  efforts  have  not  been  mid 
the  patient  may  have  to  wear  a  tracheotomy-tube  for  life  or  submit  to  the  aboi 
manoeuvres  after  the  fractures  or  ruptures  have  united — t.  e,  under  the  greate 
disadvantages. 

In  cases  of  growing  aneurisms  at  the  root  of  the  neck,  in  view  of  tl 
distressingly  painful  condition  of  these  patients  and  of  the  fact  that  th( 
are  doomed,  the  surgeon  is  justified  in  resecting  Uie  upper  part  of  i 
sternum  o-s  an  exploratory  operation.  When  it  is  found  that  the  aneu 
ism  is  one  of  the  origin  of  the  right  subclavian,  and  that  the  iunomina 
is  not  dilated  beyond  an  inch  and  a  half,  it  is  advisable  and  justifiable 
make  the  desperate  attempt  of  tying  them  by  applying  two  or  thr 
strong  catgut  or  kangaroo  ligatures,  with  as  much  of  a  bloodless  spa* 
as  possible  between,  and  tighten  them  as  much  as  deemed  safe  ^ithoi 
rupturing  the  coats.  The  same  remarks  apply  to  the  left  carotid  ai 
subclavian  if  they  are  not  dilated  beyond  an  inch  in  diameter. 

In  cases  of  tumors  of  the  infrahyoid  region  penetrating  down  behind  tl 
manubrium,  the  same  resection  for  exploring  purposes  is  recommended,  with  a  vie 
to  total  removal  of  the  tumor  if  it  is  found  possible. 

The  Thyroid  Body. 

The  location  of  a  disease  in  the  thyroid  body  is  recognized  by  the  fact  thattl 
organ  ascends  and  descends  with  the  larynx  during  deglutition.  Another  wiTi 
determine  if  the  tumor  is  of  the  thyroid  body  is  to  seat  the  subject  with  the  hei 
stretched  back  and  resting ;  then  with  the  thumb  communicate  a  slight  but  bris 
movement  from  below  upward:  if  the  tumor  budges,  it  is  because  it  is  not  adlw 
rent  or  is  little  so. 

Congrenital  Malfonnations. — Absence  of  the  thyroicl  body  has  bee 
observed  occasionally  in  whole  or  in  part,  and  conr/enital  atropht/  h 
been  (X'casionally  observed. 

Congenital  hypertrophy  may  affect  the  whole  region  or  one  ^ 
only,  or  even  one  part.     There  are  also  cases  of  aberrant  thyroid,  d^ 


^^^^^^^^^^^^  THYROID  BODY. 

Hhe  wpdrate  development  of  some  of  the  lobulea  of  the  organ ;  these 
Br  be  single,  double,  or  multiple,  or  uui lateral,  as  low  down  as  the 
Hniiiiti  'ir  even  behind  the  manubrium, 

f  Acquired  atrophic  malformationa  arc  due  to  injuries,  to  diseases, 
Bvl  til  surginil  opt^rations  destroyiug  or  removing  the  body  in  part  or 

■  *li..le.  The  l-iUil  deslnielion  or  removal  of  the  thyroid  gi\'es  rise 
B  a  ]>M;ii!iar  train  of  symptoms.  The  immediate  sequels  of  total 
Ktnietiori  of  the  entire  thyroid  by  thymidectomv  are  acute  mania, 
Binv,  hysteria,  myxtedema,  or  cachexia  strumapnva.  {Vide  Vol,  I. 
BiplerVlII.) 

H  Few  irho  luive  been  operat^i]  before  full  growth  escape;  the  nigns  begin  to 
■mod  the  thirvl  or  fourth  day;  there  are  paleness,  la^aitude,  weakne^,  anieuiia; 
Billing  an>)  coldness  of  the  extremities ;  muaciilar  tremor ;  xwelling  of  fingers 
Hpt,tlwn  of  the  rest  of  the  body,  mostly  apparent  in  the  face  and  neck ;  thit)  swell- 
H|i»noI  mlema;  it  is  hard  and  e  I  list  ic,  without  pitting;  the  face  preaenta  the 
■Snctt'riBtJcsof  this  swelling  in  the  bighrat  degree;  there  are  alao  cephalalgia, 
Hniin:  the  pulse  is  small.  Id  tetany  there  aomctimea  exists  sucli  swelling,  but 
H^  Dnt  infectious.  The  complication  is  preyenied  by  not  removing  the  whole 
^kt— i.  t.  by  leaving  a  portion,  eapecially  that  which  is  adherent  to  the  trachea. 
VTfae  b«rt  TRtATNENT  is  by  thyroid  extract  or  the  transplantation  of  the  thy- 
BdboilT  of  the  sheep  into  connective  tissue  or  the  abdomen.  The  changes  are 
■h^Te io  the  alteration  of  tlie  mucin  and  other  metabolic  waste.  Pachydermic 
Htbnia  Un  myxtpdema  of  English  writers)  resembles  mysixedma,  and  reeulte 
Km  li«  >Wtnt(.'iiun  of  the  liody  by  diaeaae. 

V  WmiiuIh  iif  ihe  ikyroiii  bofly  are  apt  to  be  serious,  on  account  of  the 
IJpmt  \Twcularity  of  the  oi^n  and  its  friability  ;  the  bleeding  is  usually 
|'|i«t,eiipeeially  if  breathing  be  olistructed  or  laborious. 
I  Trkatmest  of  hemorrhage  is  difficult,  beaiuse  of  the  friability 
wffiiA  will  Dot  allow  a  ligature  to  hold  tight  I'uough  to  arrest  the  bleed- 
n|  iridi  safety  against  secondarj'  hemorrhage.  The  same  remarks 
■hity  to  the  tbrcepa  left  in  mfii,  Deej)  suturing  succeeds  best,  or  a 
Bl^n  ligature  or  a  purse-string  ligature ;  a  piu  or  needle  suture,  such 

■  ttiitiued  for  hare-lip,  sometimes  succeed.^;  pressure  is  not  borue ;  it  is 
I  wlew  b)  ligate  the  nearest  trunk,  because  the  other  vessels  will  keep 
I  kp  thv  ht-niorrliage.  When  the  bleeding  is  serious,  tracheotomy,  if  prac- 
I  bwble,  wmctimes  stops  the  hemorrhage  by  relieving  its  congestion  ;  in 
I  ^teiif  all,  death  ia  sometimes  the  result  of  hemorrhage, 

I      Cm\griitinn  or  hi/peiixmia  of  the  Hiyroid  bndy  is  frequent  on  account 

J^filspiat  vascularity — i.  e.   simple   congestion   independent  of  any 

Uniiiug  iir  formed  goitre. 

B    Tlw  f.vrsES  are  all  internal;  the  physiological  are — efforts  of  all 

B™*i  menstruation,  coition,  pregnancy,  accouchment;  the  most  coni- 

B*"p  fatholir^cal  causes  are — imjjedimeiiti'  to  the  venous  circulation, 

B«  oiirtence  of  infectious  diseases,  intermittent  fever,  endemic  influ- 

B>*w:  ri'jteatMl  congestions  cauBe  goitre, 

B    The  TKE.VTMKST  consists  in  removing  the  cause  and  in  the  treat- 

PttiM  of  congestion  in  gciiend.     Wiien  suffocation  occurs,  save  during 

ii'pnjBHih'y,  tJie  truchwi  slnml<l  be  oiR^ned. 

■  ,/^yroW'VM,  sometimes  o-alled  inflammatory  goitre,  acute  goitre,  stm- 

■  Milit,u  tijtiinlly  unilateml.     The  exte^mal  causes  are  the  various  truu- 

■  "Wuaw,  infwi'i.Hi  of  an  ordinary  woimd,  the  influence  of  cold,  etc. 
H  The  mlraruif  cau!H-s  arc  an  effort  causing  a  liiemalonia,  the  influence  of 

■  tbnunatitm,  a  pre-existing  infectious  dlsi-asc,  especially  pya'mia,  puer- 
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peral  fever,  malaria.  The  pre-existence  of  a  congestion  or  tendency  to 
a  goitre  is  a  great  predisposing  cause ;  if  it  discloses  itself  in  a  manifest 
goitre,  small  or  large,  it  is  not  a  true  thyroiditis,  but  a  strumitia. 
Suppurating  thyroiditis  is  always  of  a  microbic  origin.  The  pathologi- 
cal peculiarities  are  that  death  may  take  place  before  suppuration  m 
been  established  :  when  formed,  the  pus  may  fuse  in  the  mediastinam, 
along  the  respiratory  tract,  and  the  (esophagus. 

The  jx?culiar  symitoms  are  great  thirst,  owing  to  difficulty  in  and 
aversion  to  drinking  on  account  of  the  pain  in  swallowing  ;  raising  al 
each  pulsation  of  the  carotid  arteries ;  cephalic  symptoms,  due  to  th( 
pressure  ujwn  the  veins ;  great  congestion  of  face,  and  epistaxis  dae  t( 
the  same  causes ;  nausea  and  vomiting,  due  to  pressure  upon  the  pneu 
mogastric. 

The  COURSE  is  continuous ;  the  duration  about  fifteen  or  twent 
days.  The  terminations  are  by  persistent  indurated  spots  or  by  sup 
puration  ;  sometimes  abscesses  are  forme<l ;  fistulous  openings,  single  o 
double,  occur;  the  abscesses  may  open  into  the  larynx,  trachet 
oesophagus,  or  may  fuse  in  the  mediastinum;  gangrene  of  the  thj 
roid  sometimes  takes  place. 

The  PROGNOSIS  of  thyroiditis  is  grave. 

Tmnors  of  the  Thyroid  Body. — Cystic  tumors  are  represente 
especially  by  hcematorrui  following  an  injury  or  due  to  a  hemorrhage  i 
a  pre-existing  cyst,  cither  from  a  traumatism  or  from  a  puncture  wit 
a  too  large  needle,  and  removal  of  all  the  liquid  or  enough  to  destro 
the  equilili)rium  of  the  pressure.  Pulsation  in  the  thyroidal  tumors  is  nc 
uncommon,  owing  to  the  pressure  on  the  great  vessels.  Ckyngeaik 
mixed  cysts  are  the  most  common  ;  they  contain  thyroid  vesicles,  pave 
ment  epithelium,  cartilage,  muscular  fibres.  A  peculiarity  of  th 
thyroid  cysts  is  that,  whether  small  or  large,  they  may  from  sudde 
congestion  or  rupture  cause  suddenly  great  dyspnoea,  which  may  b 
rapidly  fatal.  Cystic  growths  of  the  thyroid  should  be  enucleated,  a 
this  avoids  any  possible  injury  to  the  recurrent  laryngeal  nerve,  an 
also  avoids  the  possibility  of  cachexia  strumapriva  by  leaving  all  th 
thyroidal  tissue  that  is  not  diseased. 

Solid  tumors  are  roj)resented  mostly  and  almost  entirely  by  goitres 
although  they  sometimes  contain  ciivities  or  cysts,  yet  their  walls  ai 
usually  so  thick  they  are  considered  as  solid  tumors,  and  are  describe 
with  such.     The  great  majority  are  simple  hypertrophies. 

Goitre. 

This  is  an  enlargement  or  hypertrophy  of  the  thyroid  body  witho 
structural  changes ;  it  may  involve  the  whole  region  or  be  unilateral 
bilateral ;  it  is  more  frequent  on  the  right  side. 

The  CAUSES  of  goitre  in  general  are  not  yet  known.  The  alteratio 
as  regjirds  size  and  shaj)e  are  variable.  The  microscopic  alteratio 
consist  in  cavities,  channels,  and  compartments  lined  by  a  jxivement 
cylindrical  epithelium.  This  form  of  goitre  is  the  primordial  fori 
it  is  epithelial  or  follicular :  the  other  forms  of  goitre  are  only  modific 
tions  of  it. 

'^e  SYMPTOMS  are  those  of  a  liyj)ertrophied  organ  in  general ;  t 
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^uliar  eymptoms  are — the  ?hai>e   of   a 
foUuwin);  the  larynx  ;  the  veius  developed 


;  the 


preHsure-s 


horseshoe ;  the  movemeuts 
iin  the  surface;  the  peculiar 
iptoins  on   the  cerebral  and 


irregnlar. 


deformity  "f  the   regioi 
&rial  circulations. 

The  COURSE  is  nsuully  very  slow,  und  sometini 
I      The  urRATiON  is  ordinarily  very  long. 

TIh'  PBfKJS()(ii8  hecttmes  serious  with  the  degree  of  preasure-Bymp- 
ns  and  (he  eoinplimtions. 
The  true  TREATMENT  of  goitre  (ioDsiBts  in  extirpation,  cBpecially  if 
piws  and  if  the  preHsure-syniptoms  are  serious.  We  must  l>ear  in 
ikI  tlial  an  apparently  inmx^ent  goitre  may  suddenly  enhii^e  nnd 
e^  suiTocatioit  or  even  tiuddeu  death. 

Tlie  iDtemal  treAtment  codbIsIs  in  loD^contioued  thyroid-feediDg,  wbich  will 
'  liah  Uie  size  of  a  guitri'  and  even  brine  on  a  condilion  of  atropby,  xo  that  the 
a  lim  in  abolishing  the  functious  of  the  thyroid.  Sodium  phoepiia[«  has  the 
dlen  Boil  conseqneucts. 

We  shriiild  be  t^areful  in  using  ancesthesia  if  there  are  already  Bigns 

lin-Asiin- ;  the  use  of  morphine  or  cocaine  is  preferable. 

Operation  >rUh  cocaine  is  often  possible  ;  the  pain  does  not  seem  to 

beyiMid  endnmnce;  the  dangers  of  the  operation  are  much  lessened 

fitiioul  aniesthesia ;  there  is  much  less  tui^scenoe  of  the  veins  than 

lAfn  an  anieslhetic  is  used — none,  of  course,  from  coughing,  vomiting 

-^nd  the  dangers  of  complications  are  thus  diminished.     The  incision 

Anild  extend  from  one  side  of  the  neck  to  the  other  in  a  very  sharp 

toi  loftjt  curve,  with  the  convexity  downward  toward  the  sternum.     The 

i^H'r  part  of  the  tumor  would  better  be  attacktnl  first,  and  the  up]>er 

•1»  tied,  then  the  middle  or  the  inferior;  the  hemorrhage  is  reduced 

ton  niinimum  by  careful  hiemostasis  by  means  of  forceps  und  double 

%itui«  of  the  larger  vessels  before  incising  between  the  ligatures. 


"L 


lUrrDgieal  nerre  in  the  ligation  is  avoided,    

W  Uie  anigeon  of  the  danger.    At  the  loner  right  angli 
~  praetimtefl  into  the  mediastinum  behind  the 


U  {ioiDt  larre  veins.    When  possible  lift  the  body  from 
■  pedicle  with  an  elastic  tubing  before  enucleating,  s 
Wot    The  dangere  are  hemorrhage  and  asphyx 
toawwhen  it  '    "  "'    " 


the  portion  which 

re  exist  usually  at 

I  bed  and  encircle 

recommended  by  Rose  and 

,    ^      L  by  blood  falling  into  the 

,id  these  perform  preventive  tracheotomy  when  poa- 

In  the  hypertrophied  thyroid  the  Hrtenee  are  larger  than  in  the  normal, 
■I  <K  ia  llieir  usual  Hituatione.  Be  careful  ngain  not  to  tear  the  trachea :  if  this 
^ftn,  introduce  at  once  u  long  tracheotomy  cannulo, 

11  Uophthaliuic  goitre  Kocner  resorts  to  ligature  and  ties  only  three  arteriea. 
'VcKe  when  four  arteries  ivere  iignteit  tetaoy  set  in  immediately.     Intracap- 
rouclNiiioii  is  the  safest,  but  is  not  always  fea.«ible.    Wiien  the  difficulty  of 
"•Aeotnmj-  is  due  to  pressure,  division  of  the  isthmus  may  afford  relief. 

Aborant  (roitres  ni-e  those  found  in  the  suj>emumeraiT  thyroid 
j™»»— i.  e,  those  in  the  lobules  developed  inde|K'ndently  and  which 
iW  to  unite  with  the  rest  of  the  ImmIv  :  they  a  it'  sometimes  called 
"igiiomi!  goitres,  because  they  nwmlile  hypertiophiefl  lymph-nodes. 
•W-  mid  rrfrornjtriiliir  f/nlires  are  those  which  si-nd  processes  around 
•I  'whind  the  l.ir^re  vissels  of  the  neck.  ChlbtUl  ffoltre  is  one  that 
•"in"  tile  iargi-st  pnip.irlinns, 
Ophthalmic  groitre,  or  Baseilow'a  or  Graves'  dieease,  is  accom- 
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paiiicd  by  protrusion  of  the  eyeball  and  tachycardia,  with  irregular,  fre- 
quent loud  sounds ;  the  heart  is  dilated  ;  there  is  also  alteration  <if  tk 
normal  sounds ;  the  arteries  of  the  wrist  and  head  throb.  Thcsie  symp- 
toms are  due  to  changes  in  the  middle  and  lower  ganglions  of  tlie  jvin. 
pathetic.  Suppuration  is  very  rare.  There  is  a  snrfficnl  exophihllMr 
goitre,  due  to  the  pressure  upon  the  nerves,  purely  meclianical  and  x^n 
distinct  from  Graves'  disease.  In  goitre  wUh  a  feeble  heart  and  a  wrak 
])ulse  great  care  should  be  exercised  in  operating.  Inflammation  of  % 
goitre  is  called  strumitis :  it  is  much  more  frequent  than  thyroiditis  nr 
inflammation  of  a  normal  thyroid ;  it  is  serious  because  of  the  enlarjjed 
condition  of  the  organ.  Tracheotomy  may  be  performed  for  relief  until 
the  pus  is  located  and  evacuated  by  incisions  or  by  dilatation  Ujwn  a 
guide. 

All  the  other  solid  tumors  of  the  thyroid  body  are  rare.  Sarcoma  is 
more  frequent,  and  has  been  observed  in  all  its  varieties.  Tlie  difference 
between  hyix?rtrophy  and  sjircoma  is  that  usually  the  hypertrophy  has 
the  same  shape  as  the  gland,  whereas  the  sarcoma  has  not.  Carcinoma 
is  also  among  the  infrequent  tumors  of  the  thyroid  outside  of  goitre. 
It  is  sometimes  connected  with  the  (esophagus  or  larj'nx ;  it  may  be 
metastatic  from  the  cancer  of  some  other  part.  The  primitive  cancer  i? 
the  one  here  considered :  it  is  rare,  and  is  met  especially  in  goititHfi 
countries. 

The  Suprahyoid  or  Submental  Region. 

Incised  wounds  when  transverse  usually  gape  a  great  <leal,  but  venr 
little  when  longitudinal ;  usually  the  suicide,  throwing  his  head  back, 
cuts  higher  than  he  intends  in  the  suj)rahyoid  region,  so  that  the  bordere 
of  the  stretched  steruo-mastoid  protect  the  vessels.  The  |)enetniting 
wounds  open  the  cavity  of  the  mouth,  injure  the  tongue  and  epiglottis; 
there  may  be  suffcx^ation  due  to  the  blocKi  or  other  foreign  substanceti,  or 
to  the  t(mgue  or  epiglottis  falling  back  and  occluding  the  larj^nx ;  there 
is  usually  much  hemorrhage  from  the  wounding  of  the  lingual  artery. 
More  than  in  all  injuries  of  the  neck,  we  meet  here  with  swelling  and 
oedema  of  the  aryteno-epiglottie  folds,  which  are  directly  injured.  The 
gsiping  is  especially  very  great  when  the  head  is  thrown  back  ;  the  saliva 
and  f(HKl  ])ass  out  of  it  during  deglutition.  Wounds  of  the  epiglottlB 
cause  much  suffocation,  difficulty  of  sj)eech,  of  deglutition,  coughing; 
thirst  is  a  common  symptom.  Lacerated  wounds  are  observed  in  sev- 
eral (;as(»s  of  hooking  of  the  chin, 

Congrenital  branchiogrenic  cysts  of  the  region  of  the  hyoid  bone 
extend  sometimes  into  the  mouth  and  resemble  ranula,  but  they  are 
independent  of  the  submaxillary  and  sublingual  glands.  Simple  scruiis 
or  suprahyoid  grrenouillettes  have  been  studied  only  recently  :  they  are 
usually  seated  underneath  the  ccjrvical  fas<*ia ;  they  are  very  often  an 
extension  of  a  sublingual  cyst  or  grenouillette  through  the  muscles  of 
the  floor  of  the  mouth.  Dermoid  ci/titn  sometimes  remain  dormant  for  a 
while,  and  then  l)ecome  apparent ;  if  by  the  history  the  cyst  may  be 
traced  to  infancv,  it  is  a  dermoid  cvst. 

Foreign  hodien  in  safirori/  j)(ff<sffgcfi  are  most  frequent  in  Wharton  s 
duct ;  they  may  be  bristle,  fish-bone,  straw,  hair  of  a  tooth-brush.    There 
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paiiiy  swelling  of  the  gland,  abscess,  fistula.  They  may  give  rise  to 
^cUiraty  colic. 

The  TREATMENT  is  that  of  all  similar  cases. 

All  the  other  tumors  are  rare  and  present  no  peculiarities. 

Hypcrcsmia  is  represented  here  by  the  submaxillary  mumps,  seated 
in  the  salivary  glanas,  very  rarely  existing  independently,  and  usually 
a8$<x;iated  with  parotid  mumps. 

Inflammation  under  the  form  of  phlegmon  is  very  common  in  this 
region.  It  is  usually  due  to  lesions  of  the  face,  mouth,  tonsils,  and 
especially  dental  caries,  with  periodontitis. 

Inflammaiion  wUh  abscess  of  the  salivary  gland  itself  is  extremely  rare. 
Oi^^o-periostitis  from  diseased  teeth  is  often  confounded  with  adeno-cel- 
lalitis ;  in  the  former  the  swelling  corresponds  to  the  body  and  to  the 
border  of  the  maxilla ;  its  tendency  is  toward  the  face  and  the  masseter 

fortion  of  the  cheek ;  the  vestibule  is  painful  and  sometimes  fluctuant. 
n  adeno-oellulitis  the  swelling  exists  below  the  maxilla  and  has  a  tend- 
ency toward  the  neck.  Chassaignac^s  subanguh-inaxillary  adeno-cellu- 
lUin  is  met  with  beneath  the  angle  of  the  jaw,  and  is  due  to  the  difficult 
eruption  of  tlie  wisdom  tooth. 

liUdwig^s  acquired  or  infectious  submaxillary  angrina  is  characterized 
by  excefwive  swelling  and  pain ;  the  tongue  is  swollen  and  immovable ;  the  mouth 
is  diMteuded  in  front;  there  is  difficulty  of  swallowing;  it  may  terminate  in  gan- 
grene ;  it  often  ends  in  death. 

The  TREATMENT  of  these  abscesses  consists,  of  course,  in  evacuating  the  pus 
as  ^>oii  as  possible.  Incision  should  be  made  under  and  parallel  with  the  inferior 
border  of  the  maxilla,  so  that  the  cicatrices  will  not  show ;  by  using  the  method 
of  dilatation  on  a  guide  the  evacuation  takes  place  when  the  exploring  needle  has 
located  the  pus,  and  there  is  no  cicatrix  of  any  consequence  remaining. 

Retrophanrnfireal  absoesses  often  point  toward  this  region,  although  they 
may  fuse  down  into  the  mediastinum ;  in  the  former  cjise  the  large  vessels  are 
between  the  pus  and  the  surgeon's  knife.  It  is  best  to  try  and  evacuate  through 
the  mouth,  to  avoid  the  course  of  the  large  vessels  and  nerves.  An  incision  on  the 
middle  line  of  the  pharynx,  if  it  will  accomplish  the  object,  is  preferable,  as  safer ; 
it  is  well  then  to  place  the  patient  in  Rose's  position  to  prevent  the  entrance  of  the 
pus  into  the  larynx. 

Salivary  calculi  are  peculiar  to  this  region ;  they  give  rise  to  pain 
and  swelling ;  sometimes  abscesses  are  followed  by  fistulous  openings, 
temporary  or  permanent.  The  calculi  sometimes  occupy  the  centre  of 
gland  or  the  deep  surface,  and  the  most  important  synij)toms,  as  also 
the  fistulous  openings,  are  in  the  mouth.  They  are  diagnosed  by  search- 
ing carefidly  for  the  oi>ening  of  the  fistula  and  probing  it,  when  the  pecu- 
liar click  will  be  felt ;  if  necessary,  a  needle  thrust  deeply  through  the 
glund  in  several  directions  will  strike  the  calculus  if  it  be  present. 

The  Parotid  Region. 

Concrexutal  absence  of  the  parotid  and  atrophy  of  the  gland  are 
very  rare.  However,  occasionally  subjects  are  seen  with  a  deep  hollow 
between  the  ramus  of  the  jaw  and  the  mastoid  })rocess,  showing  the 
partial  atrophy  at  least  of  the  gland. 

Ix^uries  of  the  parotid  regrion  are  rare ;  they  are  grave,  on  at^count 
of  cicatricial  disfigurement  and  injuries  to  the  facial  nerve  and  to  Sten- 
son*s  duct*     Incised  deep  woundis  are  most  serious. 
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The  DIAGNOSIS  of  the  penetration  of  the  eland  rests  upon  the  exmt 
of  saliva.  When  the  wound  is  narrow,  the  hemorrhage,  and  later  tt 
suppuration,  prevent  the  diagnosis ;  if  the  pus  is  very  liquid,  it  ispmk* 


able  the  gland  is  seriously  injured.    To  prevent  fistulsB,  stitch  tight 
procure  rest  of  jaw.    Deep  wounds  are  more  serious,  because  of  the  pres- 
ence of  the  temporo-maxillary  vein,  which  becomes  tlie  external  jugu- 
lar ;  also  of  the  other  deep  vessels. 

The  bleeding  is  profuse  and  sometimes  terrific:  it  should  be  at  once  stopped 
by  plugging ;  then  a  provisional  loop  ligature  should  be  applied  on  the  commoD 
carotid  close  to  the  bifurcation ;  the  bleeding  points  should  then  be  ligated.  If 
this  fails,  it  should  be  determined  with  care  which  vessels  fiirnish  the  hemorrhi^- 
If  the  external  carotid,  ligate  it;  if  the  internal  carotid,  ligate  it  separat«W, «>«' 
ligate  the  common  carotid  at  the  very  bifurcation  to  prevent  the  return  throQgk» 
the  collateral  circulation ;  if  the  jugular  vein  is  injured,  ligate  it  as  high  op    ^ 
possible,  at  least  above  the  facial  and  lingual,  or  ligate  these.     After  the  lig&d 
or  ligations  have  been  done,  the  accidental  wound  should  be  packed  tightly. 


Hypersemia  of  the  pajrotid  is  here  represented  by  the  disease  call 
mumps.     It  is  considered  a  specific  infectious  disease ;  it  is  contagious 
in  schools ;  it  is  most  serious  in  spring,  in  damp  and  cold  weather ;  you 
male  children  are  more  commonly  liable ;  sometimes  it  follows  o^chiti:^ 
but  it  is  usually  the  reverse. 

The  PATHOLCXJY  is  obscure. 

The  most  remarkable  symptoms  are  pain  and  swelling  without  red- 
ness or  heat,  softness  of  the  part;  no  induration ;  no  fluctuation;  tlie 
pain  is  increased  by  biting,  chewing,  swallowing ;  there  is  little  or  no 
general  reaction.  The  beginning  is  often  sudden,  also  its  termination; 
it  sometimes  moves  suddenly  to  the  testicles,  ovaries,  or  breasts. 

The  DURATION  is  about  ten  days. 

Termination  by  resolution  is  the  rule ;  it  is  altogether  exceptional 
when  it  suppurates. 

The  TREATMENT  cousists  of  soothiug  liniments  and  keeping  the  parts 
warm. 

Acute  parotiditis  is  a  comparatively  rare  disease.  Its  cause  may 
be  mumps  (rare),  a  debilitated  state  of  the  system,  an  infectious  disease 
(typhoid  fever,  sepsis) ;  it  may  be  complicated  with  ear,  eye,  tonsil  or 
brain  syphilis,  but  it  is  very  rare.  A  pathological  peculiarity  is  that 
the  capsule  of  the  gland  prevents  the  pus  from  coming  to  the  surface 
quickly. 

The  SYMi^OMS  are  those  of  deep  cellulitis,  with  the  addition  of 
the  general  symptoms  due  to  the  lesion  which  is  the  cause  of  the 
parotiditis.  It  terminates  almost  always  by  suppuration ;  the  pus  may 
ojKMi  in  the  ear,  pharynx,  vessels,  down  in  the  neck  and  chest,  in  the 
spice  behind  the  pharynx ;  it  may  terminate  by  several  successive 
abscesses,  it  may  terminate  also  by  gangrene. 

The  prognosis  is  most  grave. 

The  TREATMENT  cousists  in  keeping  the  mouth  disinfected  and  b  an 
earlv  evacuation. 

In  superficial  abscesses  be  mindful  of  the  course  of  the  facial  nerve  and  of  Sten* 
son's  duct;  in  deep  suppurations,  of  the  external  carotid:  in  theae  caseB  follow 
Hilton's  method  or  dilatation  upon  a  guide. 

FistulsB  of  the  parotid  are  not  very  common. 

The  PROGNOSIS  is  bad,  because  they  are  often  difficult  to  cure. 


.... 

wnpl; 


ATlOyS   0!\'   THE  PAROTID  REGION. 

Tile  THEATMENT  consists  in  local  cauterization — if  insiiffjcient,  in 
iting  n  large  hole  in  the  region  and  closing  the  surface  opening  by  a. 
Ktic  operation  ;  in  persistent  cases,  in  destroj'ing  the  purotitl. 
Tumors  of  the  Parotid. — The  lymphatic  nodes,  while  not  situated 
llip  (innjtid,  may  present  almost  all  the  tumors  that  develop  in  the 
ivrtrv"  gland ;  they  arc  called  supraparotid  tumors;  they  are  usually 
BuMiiiie.  whereas  the  tumors  develojied  on  the  parotid  glimd  are  not. 

.•yJrW  tumors  of  the  [Kii-otid  may  be  of  all  the  varieties  elsewhere 
imA.  Chondroma  forms  30  per  cent,  of  the  tumors  of  the  region, 
S&rcoma,  together  with  fibroma  and  cystoma,  is  about  equally  often 
fre*in.  Carcinoma  represents  about  45  per  cent,  of  all  the  tumors 
if  ihe  |)aroiid  region.  Usually  they  are  mixed  tumors,  in  which  the 
fpilhelial  element  has  taken  a  great  development ;  they  may  be 
Ncimdar}'  to  similar  tumors  originating  in  the  pharynx  or  on  the  faee. 
Frimary  cart^noma  is  rare.  Encephaloid  develops  nt  forty-one,  on  the 
IttiBgE-.  Pulsating  eucophaloids  are  very  rare.  Melanotic  cancer  is 
miynire;  it  usually  involves  the  lymphatics.  Scirrhus  usually  de- 
nt sixty  or  seventy.  Mixed  tumors  are  couinioniy  those  called 
_  J  ,  chondromata ;  they  usually  remain  limited  to  the  parotid,  and 
do  one  invade  the  other  regions  ;  they  may  become  very  large,  so  as  to 
the  mastication ;  some  have  a  rapid  course,  some  a  slow  one ;  they 
Mirikgenerate  into  sarcomata;  they  return  rarely  if  operated  in  the 
period ;  Uiey  return  often  if  operated  in  the  second  period ;  gencr- 
ilinilioii  in  very  rare. 

Tumora  epeclal  to  the  parotid  re^on  are  represented  by  the  sali- 
vary calculi  develoi)ed  in  the  jtarolid  ;  they  are  rare  in  the  gland  itwif; 
lliev  lire  said  to  be  more  frequent  in  males  and  in  adults ;  nl^o  to  be  due 
lo  tlw  inflammation  of  the  duct-radiclea  which  retard  the  flow  of  the 
■lira;  also  to  changes  in  the  chemical  composition  of  the  saliva.  They 
'Hallymuae  pain,  mflammation,  and  an  ahsc-ess,  which  upon  opening 
Wes  u  salivary  fistula:  using  the  pnjbc  through  the  opening  or  by 
fwimting  the  gland  deeply  with  a  needle,  the  calcidus  is  felt;  they 
»yo(uw  atrophy  of  the  gland  by  sclerosis.  They  should  be  removed 
Uinmgli  an  incision. 


Operations  on  the  Parotid  Region. 

.  Iht  pomibility  of  extirpattnK  the  whole  parotid  has  been  maah  diticugsed,  but 
"PKiiU  uo  ]ira('tica.t  or  clinicot  value.  When  tbe  gland  is  diseased,  the  diacase 
J*t  b*  removed,  whether  it  affecta  the  whole  gland  or  not.  A  partial  disease  of 
*nriui4wilh  proiongatiouu  is  as  bad  as,  if  not  worse  than,  a  disease  all'ectiug  the 
■Mtdind  without  such  proeeBses.  The  dissection  should  proceed  from  below 
^  bwiail,  upward  and  forward ;  the  external  carotid  ahnuld  be  loi-at^  aod 
gPM  ur  clamped,  otherwise  it  might  be  cut  several  times.  When  the  dissection 
wlUo  Uie  deep  parte,  the  patient's  mouth  should  be  opened,  as  this  increases 
"■t  UK  of  the  parotid  cavity  and  renders  the  deep  dissection  easier  by  afford i tig 
**t  nortn.  A  previous  permanent  ligation  of  the  external  carotid  mi^ht  be  done, 
^*  provisinnal  loop  ligature  applied  lo  the  bifurcation,  so  tbat  if  it  should 
IjMit  n*c»«iry  lo  ligale  the  internal  carotid,  the  same  incision  wilt  answer  for 
pVpowi.  In  penetrating  tbe  region  the  dangerous  structures  are  at  tbe 
"Mf,  and  in  front,  to  the  inner  side  of  the  head  and  neck  of  tbe  condyle; 
n  detplv,  they  are  on  the  (losterior  wall.  Some  tumors  of  considerable  size. 
piwnwlimm  extending  to  the  pharynx,  are  removed  with  little  difGcultv  and 
■"•It fcenmfrhage  if  the  adhesions  are  loose;  whereas  adherent  tumors,  even  of 
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small  size,  are  fraught  with  danger.  The  safe  plan  is  to  proceed  ah  long » }h^ 
adhesions  with  the  surrounding  structures  are  easily  broken,  and  to  stop  ^  ioat 
as  they  become  too  resistant  and  as  we  approach  the  deep  dangerous  Mtructum, 
which  may  be  adherent  to  the  tumor.  Then  the  cleared  part  of  the  tumor  fiboold 
be  cut  off.  It  is  a  remarkable  fact  that  often  the  stump  left  will,  in  growing  anii, 
become  more  superficial,  and  it  is  sometimes  possible  to  remove  the  stump  eoureh 
by  a  second  operation. 


Thb  Lateral  Region  of  the  Neck. 

Congrenital  inalfonnations  are  represented  in  this  region  by  tki 
orifices  of  the  branchial  fistulse  situated  most  commonly  along  the  luw^? 
part  of  the  anterior  border  of  the  sterno-mastoid ;  also  by  the  conpeni^ — ' 
tal  deformity  of  the  sterno-mastoid,  called  haematoma  of  the  Ptem»H — 
mastoid  and  congenital  torticollis ;  also  by  the  congenital  atrophy  of  the*** 
same  muscle.  Acquired  inalfonnations  comprise  the  various  fu^n^-— * 
and  varieties  of  torticollis  and  the  deformities  due  to  cicatrices.  Cica- 
trices of  the  neck  are  most  objectionable  especially  when  aiTcctiug  exposied 
parts. 

Penetratingr   wounds   of  the  external  jugular,  of  the   internal 
jugular,  and  the  carotid  arteries  are  most  serious  injuries.     They  may 
all  give  rise  to  circumscribed  or  diffused  hsematoma.     When  this  is  of 
some  size  and  stationary,  it  must  be  aspirated  or  incised.     When  it  piil- 
siites  and  grows,  it  is  because  a  traumatic  aneurism  has  formed,  and  the 
wounded  vessel,  vein  or  artery,  must  be  ligated  above  and  below  at  the 
injured  point.     When  the  jx^netration  is  comparatively  small  the  «ic 
may  be  incised  at  once,  after  making  as  good  pressure  above  and  Mow 
as  possible.     When  the  puncture  is  large  and  there  is  risk  of  the  |wtient 
bleeding  much  before  the  proper  ligatures  are  secured,  a  provisional 
loo})  ligature  must  be  applied   below  the  wounded  point.     Wliou  the 
wound  or  the  swelling  is  very  low  down,  enough  of  the  sternum  must 
be  resected  to  reach  the  root  of  the  carotid  and  the  innominate,  and 
apply  there  the  j)n)visional  loop  ligature.     Considering  tlie  gravity  of  a 
possible  terrific  hemorrhage,  this  advice  is  not  too  heroic. 

Wounds  of  the  vertebral  artery  in  this  i)art  of  the  neck  are  more 
common  in  the  canal  of  the  transverse  processes.  At  the  base  of  the 
neck  the  wounds  of  the  vertebral  are  more  grave  than  those  of  the 
carotids. 

The  DIAGNOSIS  of  this  wound  will  be  made  only  when  upon  cutting: 
down  through  the  extra vasa ted  bloml  it  is  found  that  the  carotid  arten* 
and  the  jugular  vein  are  intact.  Then,  when  the  hemorrhage  is  profusse, 
it  should  be  stopj)ed  by  plugging  with  the  finger  or  by  packing,  and  a 
looj)  ligature  should  i)e  ai)j)lied  on  the  subclavian  or  tlie  innominate 
before  pr(M»eeding  farther;  when  the  wound  in  the  vertebral  can  be  located, 
it  should  be  tied  above  and  below ;  if  necessary,  a  transverse  process 
should  be  cut  away  with  the  bone-nipjKTs.  These  remarks  apply  als'o 
to  the  wounds  of  the  derp  cerricaly  the  inferior  thyroid^  the  rnqkcrtoc 
thyroid,  the  lingual^  and  the  pharyngeal. 

Wounds  dividing  the  sterno-mastoid  muscle  may  entail  power  of 
the  muscle  from  lengthening  due  to  the  cicatrization.  W  hen  the 
muscle  has  been  completely  severed  and  the  head  is  still,  it  is  some- 
times brus([uely  thrown  to  the  st^vered  side  by  the  contraction  of  the 
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briKierno-umstoUI.  In  case  of  dixHsion  of  tlie  miiHcle  ii-ooi  o]X'ra- 
o  this  iloe»  am  lake  place,  becaiiNe  tlte  odier  nkiiBoles  have  gradually 
e  aociutonietl  hy  ilie  pressure  of  the  tanior  to  keep  the  head  prop- 
i)  lialanued.  The  severed  ends  must  be  strijiigly  and  closely  stitched 
►tlh  irtronj;  i^tgiit,  and  ihf  liead  kept  in  projwr  position  by  a  liquid- 
«  bantla(;e. 

Incised  penetrating  ^pounds  of  the  internal  Jugular  are  perliaps 
lis  than  the  wounds  of  the  carotid,  betiiuse  of  tho  danger  of 
enelraiion  of  iiir.  When  tlie  respiration  becomes  embarrassed  the 
■morrluigi'  intrreascs,  just  as  in  tracheotomy,  where  as  soon  as  the  tube 
imtroduccd  the  hemorrhage  ceases.  These  wounds  are  oftenest  tear- 
^nuuiidii  during  the  retuovul  of  tumors. 

Whaievi'r  be  iht'  cause,  if  the  vein  alone  is  wounded  the  blood  is  black  and 
m  cnDtinooualy.  The  flrat  thing  t«  do  U  to  plug  the  ojiening  to  prevent  the 
CBdrUion  uf  tiir;  then  mitke  jireaaure  above  and  below  with  the  jingers,  enlarge 
\e  tound,  AaA  fill  it  with  Iioiltd  water  to  prevent  the  posaible  penetration  of  air ; 
bn  look  fur  the  wounded  vein  and  ligate  both  ends.  The  proximal  end  is  the 
nrt  dan^rous,  because  of  the  entrance  of  oJr  and  of  the  altundance  of  blood. 
Vbra  the  completing  fingers  are  in  the  way,  or  if  their  pressure  is  ineffectual,  a 
jbbI  loop  ligature  should  bi;  placed  around  the  internal  jugular  until  the 
i]  ends  are  ligated.    When  the  wound  i»  low  down,  it  may  be  neceiuar}'  to 

heiit«muui  and  place  a  provisional  ligature  around  the  innominate  vein  or 

knupcrior  cava.     Incised  wounds  of  the  nuptrior  Ihyroid,  iingaal,  anA  facial  veins 
1m  k>  the  internal  jugular  ure  almost  as  aevere. 

lociivd  penetrating  wounds  of  the  carotidB  give  rise  to  profuse,  even 
Iwific,  hwnioiThage.  When  the  wound  is  lai^  or  when  the  hemor- 
Ai^  is  iniidbrate,  unless  at  once  atten<led  to  on  the  spot,  it  may  be 
Bm«lialely  mortal.  A  man  will  thus  bleed  to  death  in  fonr  minutes 
Run  the  ciirotids,  it  is  said.  When  the  larynx  or  tracliL-a  is  wounded, 
htUoud  [H.'netniting  in  them  causes  death  also  frum  snObcation. 


tge  only  temporarily  if 


mching  such  a  case,  the  first  thing  t 
Itflor  pock  it  quickly.  Pai;king  will  stop  the  hemorrhage  '  .  . 
nnel  u  uf  any  sixp  ulmve  one-sixteenth  of  an  Inch.  U  in  best  and  safest  to 
tpi  the  wound  and  attempt  to  ligate  thfe  two  ends  iu  the  wound ;  if  this  cuusea 
nntib  biNding,  a  loop  ligature  must  be  applied,  as  above  described.  If  the 
ding  haa  iit«pt>ed,  it  must  be  borne  in  mind  that  it  will  almost  surely  return, 
thii  it  mav  do  ao  when  proper  surgical  assistance  cannot  be  procured,  and  the 
pital  may  bleed  to  death  :  therefore,  the  coae  aliould  be  treated  as  described 
""p  frtr  punctured  wountiw. 

Incised  wounds  of  the  nerves  of  the  region  (recurrent,  jihrenic, 
pofnniiigastinc,  sympathetic,  spinal  ao^iessory,  cervical  plexus)  are  fol- 
J''»J  bj'  the  fdllMwing  symptoms:  When  the  recurrent  is  wounded 
Hkr  iit  aphasia  mon-  or  less  complete.  The  section  of  the  phrenic  and 
Kigustric  on  one  side  only  is  accompinied  by  respiratory  and  cir- 
IT  irregularities;  they  are  not  necessarily  fatal,  but  it  is  a  most 
"ious  ("omplication. 

^k  has  shown  that  only  about  50  per  cent,  of  these  cases  are  fatal.  Complete 
^"^  of  tile  sympathetic  are  followed  by  atresia  of  the  pupil,  slight  ptosis,  con- 
Hiw  of  tb«  conjunctiva,  headache,  congestion  of  the  side  of  the  face  (unless 
^7  Uinnlated) ;  it  produces  mydriasis,  pallor  of  the  face,  protrusion  of  eyeball. 
IP"?  of  the  superior  laryngeal  nerve  is  sometimes  very  serumsi.  When  possible 
Kdntdcd  ends  must  be  sutured  with  fine  silk. 

Bt^ture  of  the  stemo-mastoid  i.s  the  most  common  rupture  oi'  all 
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the  muscles  ruptured ;  it  has  taken  place  after  falls,  sudden  tn^fe, 
violent  muscular  contractions.  There  are  great  pains,  a  depreission  un 
the  course  of  the  muscle,  great  hsematoma ;  the  head  is  often  tM-bUil 
by  the  action  of  the  otlier  muscles. 

The  TREATMENT  consists  in  placing  the  head  in  projKjr  positicm  ani 
immobilizing  it  in  a  liquid-glass  bandage.   The  rupture  is  usually  partial: 
when  complete  the  ends  are  far  apart ;  it  is  well  to  cut  down  and  stitch 
otherwise  a  kind  of  torticollis  may  result  from  the  lengthening  of  t 
muscle. 

Haematoma  of  the  stemo-mastoid  in  the  new-bom  is  most 
markable  and  unique :  it  usually  appears  after  birth ;  it  is  mort  fi 
quently  on  the  right ;  it  occupies  the  body  of  the  stemo-mastoid,  par — 
tially  or  totally,  forming  a  part  of  its  substance ;  it  is  firm,  elastic ;  it  i?^ 
oval ;  it  is  stationary.  There  is  no  pain  except  on  pressure ;  the  hea4 
is  inclined  as  in  torticollis ;  there  is  no  tendency  to  grow  nor  to  suppu- 
rate ;  it  usually  disappears  by  resolution  in  a  few  weeks  or  nionihs* 
It  is  thought  to  be  due  to  obstetrical  traumatism  or  to  a  malforniatioD; 
it  is  common  after  breech  presentation  when  traction  has  been  made  to 
extract  the  head  ;  it  may  cause  a  permanent  torticollis.  It  must  Dot  be 
confounded  with  enlarged  nodes. 

Induration  of  the  stemo-mastoid  in  adults  is  syphilitic :  it  mav  be 
a  diffused  sclero-myositis ;  it  may  occupy  the  w^hole  muscle,  whicli  L« 
transformed  into  a  cord,  or  it  may  be  localized  in  one  8i)ot. 

Gummata  of  the  stemo-mastoid  are  found  usually  at  the  inferior  iiii?er- 
tion  of  the  muscle ;  they  may  attain  the  size  of  an  orange.  This  mus- 
cle is  a  point  of  election  of  gummata ;  they  develop  rapidly  in  four 
weeks,  without  traumatism  and  without  trace  of  pain.  One  case  of 
hereditary  syphilis  of  the  stemo-mastoid  is  reported. 

Neuroses  are  represented  by  the  disease  known  as  torticollis. 

Torticollis,  also  called  wry-neck,  is  a  deformity  of  the  head  and 
neck  in  which  the  face  is  turned  upward  and  to  one  side.  It  is  not  a 
very  rare  disease.  The  causes  are  numerous.  The  i>athologi«il  lesions 
vary  also  with  the  causes.  There  are  also  atrophy  of  the  fat*e  and 
cranium  of  the  affected  side,  sometimes  strabismus,  imjiaimient  of 
vision,  dysphagia.     There  are  usually  no  general  symptoms. 

Acute,  transient,  or  rheumatic  torticollis  is  that  due  to  cold:  it  presents  no 
cranio-facial  deformity ;  it  may  affect  the  stemo-mastoid,  the  trapezius,  or  all  the 
muscles  of  one  side. 

The  j)eculiar  point  in  the  treatment  is  to  immobilize  the  head  in  a  soluble" 
ghiss  hand  age  for  a  few  days. 

Intermittent  or  spitsmodic  torticollis  is  characterized  hy  a  sort  of  convulsiTe  to- 
and-fro  motion  of  the  liead  without  cessation  for  sliort  intervals  or  durine  sleep. 
The  name  is  a  bad  one,  because  there  is  no  spasm,  but  simply  a  loss  of  dynamic 
action — a  lack  of  muscular  synergy.  The  head  is  easily  restored  to  its  proper  poei* 
tion,  but  it  returns  to  the  vicious  one:  this  may  become  permanent.  ThespasoM 
are  limited  to  the  sterno-msistoid,  trapezius,  and  splenius;  when  the  patient  is 
lying  down  with  the  head  flat  there  is  no  deviation ;  when  sitting  up,  the  held 
loses  its  equilibrium ;  it  is  first  inclined  laterally,  and  then  in  rotation;  the  move- 
ments are  slow,  gradual,  without  jerks.  The  head  is  easily  straightened  bv  an 
assistant,  but  it  falls  back  immediately  when  the  suj>port  is  withdrawn.  Electricity 
and  massage  are  the  most  usual  means  emj^loyed,  together  with  a  collar  apparatus; 
stretching  or  section  of  the  sj)inal  nerve  has  been  done  in  one  case  with  only 
temporary  iiMi)rovement. 

In  articular  or  osseous  torticollis  due  to  tuberculous  osteo-artbritis,  suboccipital 


THE  LATEBAL  RF.GIOS  OF  THE  NECK. 

*,  cervical  srtliritU,  and  in  that  due  t 
_  \1»  slMoIute  i  III  mobility  on  the  -verti^b: 
iwl  InnicolliB. 

In  lorticiillis  by  contraction  the  bead  can  be  strai^htciiud ;  the  muscle  retains 
dupe  and  its  contrautility :  it  is  the  trapezius  that  ib  moBi  commonly  affected. 
In  ItfrUcollin  by  retraction  the  bead  cannot  be  thoroughly  straightened,  and 
M  i»  the  pereist«iice  of  a  hard-stretched  muscular  cord.    Sometimes  it  requires 
■dminiatratioo  of  nn  anuethetic  to  determine  these  points,  and  whether  it  is 
ittrmo-mnstaid  or  the  trspeiinB  which  is  affected  or  the  deep  muscles. 
'tcticollia  bv  retraction  of  the  stemo-mastuid  is  also  called  torticollis  by  con- 
on.    It  is  liio  most  common :  it  is  characterized  also  by  a  hard-atretchea  cord 
the  cnurac  of  the  sterno-mastoid,  especially  when  the  head  is  rotated  in  h 
*  manner.    That  it  may  be  congenital  is  recognized,  but  it  is  rare ;  it  in 
iinei  oUted  obstetrical  when  it  le  thought  to  be  due  to  the  traumatism  pro- 
br  the  fureept ;  it  may  be  due  to  myositis  syphilitica  or  to  a  gumma ;  it  may 
.-    ..  - .,  .    ,  .  ...  _-  ..  ,|g^    j^ 


due  to  disease  of  the  central  nervous  system  or  to  the  nerves  of  the  rauscli 
edloj  ocular  when  induced  by  defects  of   vision— i.  e.    headache,  diplopia, 

itism,  amblyopia. 
The  palho/ot/iral  lemojis  are  a  fibrous  degeneratii>n  or  tninsformation 
die  muscle:  it  iisually  occupies  the  lower  two-thirds;  tlie  right  side 
mote  frecjuently  nffcctcd.     Cranio-facial  atrophy  is  due  to  the  defec- 
t  natiition  of  the  parts. 

The  PWXJNOSi-s  is  tliat  the  deformity  always  tends  to  increase. 
Tlie  TBEATJIKNT  consists  in  performing  teimtJimy,  subcntaneously  or 
Milr,  of  the  affected  heatl  or  hrada.  The  l)cst  time  to  operate  is  not 
Sire  tilt;  thirtJ  or  fourth  year.  The  discitsc  has  no  Jnfliienc*  on  the 
velopuient  of  the  skeleton  up  to  that  age ;  after  the  tenotomy  a 
Dpcr  vullur  apparatus,  with  or  without  suspension,  must  be  u>^d. 

In  Dmnanrnf  jiamlylk  lorlirolfU  the  head  is  iuclined  to  the  onposite  side  of  Che 
Biplegia,  due  to  the  action  of  the  sterno- mast  old  of  the  opposite  side :  it  may  in 
t  CMnse  of  time  bring  on  a  retraction  of  that  muscle.  No  other  form  of  par- 
pk  iMllcolliii  is  recognized  by  most  writers,  The  head  can  be  straightened, 
dmoains  bo  cmly  as  long  as  it  is  aupported. 

TIm  TREATMENT  presents  nothing  special  except  to  apply  also  a  supporting 

[he  platysi 
hnirollit  h  diagDoseij  by  aniesthesia. 
Infl&mmationa  in  the  aheath  of  the  stemo-mastoid  are  common ; 
they  begin  in  one  of  tlie  small  lymph-noties  situated  in  the 
ith  itself;  when  ori^nating  from  these,  it  is  remarkable  that  the 
uuimtion  and  the  pus  that  usually  follows  it  remain  very  strictly 
lo  the  sheath,  and  descend  toward  the  lower  third  of  it,  near  the 
iviciiliir  attaehnieni,  wliere  they  Iwcome  su|)erficial.  This  intlnmma- 
«lea\w  after  it  a  slitfnesH  and  a  whortcning  of  the  muscle. 
PhlebitiB  of  the  internal  jugular  vein  In  not  very  cj^mmon  ;  it  is 
doe  t/»  infections  from  tlie  interior  cavities  or  to  metastasis.  It 
cninaiiiod  with  great  pain  and  swelling  along  the  course  of  the 
d;  it  18  often  complicated  with  phlebitis  of  the  lateral  sinus  and  with 
win]  n-mptouis. 

It  K  b'lAciNosEi)  with  the  exploring  needle ;  it  is  of  the  utmost  im- 
rtww  to  diagnose  early  and  to  evacuate  early  by  incision  or  diktation 
•  guide. 

Ang«ioma  of  the  neck  is  sometimes  chilled  sanfftiineous  cyst.  It  must 
'becoDfoundcd  with  a  cyst  in  which  hemorrhages  have  taken  place 
haiv  ojicni'd  into  a  cavity;  it  may  be  superficial,  deep,  or  cavern- 
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0U8.  Angeioma  sometimes  presents  a  single  vein  opening  in  the  jngulir 
by  one  or  several  orifices ;  sometimes  several  angeiomata  open  into  the 
jugular.  The  neck  is  a  special  seat  of  ampullar  venous  dilatatioiui, 
forming  cavities  in  an  erectile  tissue  with  narrow  spaces.  Angeioma  ii 
often  completely  reducible.  In  operating  it  is  advisable  to  place  a  lig»- 
tion  on  the  large  vessels  as  soon  as  possible  before  extir{)ating  tlie  tumor, 
thereby  diminishing  very  much  the  hemorrhage  during  the  remoN'al  aod 
facilitating  the  same.  A  sanguineous  cyst  is  sometimes  due  to  a  ^roiB 
cyst  with  a  hemorrhage  in  its  cavity. 

The  aneurisms  of  the  carotids  are  seldom  traumatic ;  however, 
they  may  be  the  result  of  contusions.  The  common  carotid  is  moiv 
frequently  aiFected ;  it  is  comparatively  frequent  in  females,  suivly 
more  so  than  the  other  aneurisms ;  it  is  also  more  common  in  yoimjt 
subjects  than  aneurisms  of  other  arteries.  These  aneurisms  may  be 
confounded  with  vascular  or  aneurismal  goitres,  pulsatile  sanguineow 
cysts  of  the  thyroid  when  they  exist  on  the  course  of  the  can>tids;  ak» 
with  pulsatile  encephaloids ;  also  with  other  tumors  of  the  neck  situated 
on  the  course  of  the  carotids. 

The  DETERMINATION  of  the  affected  artery  in  cervical  aneurisma  \r  ollen  most 
difficult.  Clinically  and  practically,  the  diagnosis  is  made  by  operating.  A  pro- 
visional lisature  should  be  applied  below  the  tumor.  When  this  stops  the  pakt- 
tions,  another  ligature  should  be  placed  above :  if  this  be  not  possible,  the  ligature 
below  should  be  tightened,  the  sac  incised,  the  upper  end  oi  the  arter}'  secured, 
and  the  bleeding  points,  if  any,  clamped,  and  the  sac  extirpated  if  not  too  clo^lj 
adherent  to  the  important  vessels  and  nerves.  When,  after  placing  the  loop  liga- 
ture, the  pulsations  are  not  affected,  it  is  because  the  wrong  artery  is  attacked ;  the 
loop  should  still  be  kept  in  place  and  the  vertebral  should  have  a  loop  ligature 
placed  under  it,  when  the  pulsations  will  stop ;  another  ligature  should  be  placed 
above,  if  possible. 


The  Supraclavicular  Rbqion. 

Congenital  Atrophic  MalformationB. — A  form  of  atrophy  of  the 
region  is  presented  in  subjects,  young  and  old,  in  whom  the  supraclav- 
icular fossa  is  unusually  deep,  causing  the  deformity  called  "  salt-cellar 
neck.'^  Orifices  of  congenital  branchial  fistulse  are  sometimes  met  Mrith 
in  this  region. 

Punctiired  wounds  of  the  subclavian  vein  and  artery  may  also 
give  rise  to  serious  hajmatomata.  When  i)ersistent  they  should  be  aspi- 
rated or  incised.  We  should  bear  in  mind  that  hsematoma  may  be  due 
to  a  wound  of  the  vein,  and  that  the  connection  may  still  exist.  This 
will  surely  be  the  case  if  after  aspiration  it  fills  up  again.  In  case  of 
incision  the  deej)er  clots  should  not  be  disturbed,  so  as  not  to  open  the 
wound  in  the  vein  in  case  that  lesion  has  occurred. 

Iiyury  to  the  subclavian  artery  is  recognized  by  the  pulsations  of 
the  hematoma ;  it  is  then  a  traumatic  aneurism.  The  arterj'  should  lie 
ligatcd.  Wh(»n  the  swelling  is  mcKlerato,  the  ligation  should  l>e  made 
in  the  supRiclavicular  region,  using,  ii'  necessarj',  an  aneurismal  nei»dle 
with  a  detachable  point.  In  the  majority  of  cases  this  simple  ligation 
will  suffice  to  cun»  the  aneurism ;  if  not,  compression  of  the  axillary 
or  its  ligation  should  also  be  done  ;  then  the  sac  incised  and  tlie  injured 
points  ligatcd  above  and  below. 
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Vhon  OD  the  right  side,  the  artery  can  only  be  reached  and  encircled  in  its 
jKxl  portion  after  dtviding  the  anterior  scalene ;  no  permanent  ligature  should 
Ipplird  there ;  a  provisional  looji  ligature  should  be  placed,  the  sac  inciaed,  and 
ifnjuml  point  of  the  third  portion  ligated  permanently  above  and  below.  On 
llflt  side  the  ligation  of  the  second  portion  can  be  made  permanent  at  once,  as 
h  u  MJe  on  this  side  as  a  permanent  ligature  is  unsafe  on  the  second  portion  of 
iriilit  side  When  the  swelling  ie  so  great  as  to  cause  the  failure  of  the  above 
geHnre,  or  bo  as  Ui  discourage  even  the  attempt,  but  only  then,  a  provisional 
lurt!  iliimld  be  applied  upon  the  firat  portion  of  the  subclavian ;  the  axillary 
iildbe  compressed  or  treated  in  the  same  way:  then  the  sac  is  incised  and  the 
fi\i»  ligated.  In  some  cases  these  ends  cannot  be  Ibund.  Packing  with  bits  of 
ilit  ipimgc  should  then  be  resorted  to,  with  compression  over  it,  Should  the 
luirhkge  return,  the  clavicle  should  be  sawn  through  and  the  two  ends  secured. 

Incised  wounds  of  the  subclavian  vein  are  most  serious,  because 
r  thi-  amount  of  bleedinp  often  causing  rapid  death,  and  also  because 
flheiinii'k  pnetralioii  of  air  into  tlie  vein.  The  vein  should  be  at 
BW  plugged  with  the  finger,  or,  better,  an  aseptic  packing;  then  an 
ttempt  diould  be  made  to  enlai^  the  wound  ana  to  clamp  it,  and  then 
lie  the  two  ends.  When  this  is  impossible  a  provisional  loop  liga- 
i>  nhoiild  be  applied  on  the  first  iwrtion  of  the  vein  ;  also  compresaon 
ibuuld  be  miule  on  tlie  axilla  and  tue  two  ends  ligated  ;  the  ligation  of 
fcfnmximal  end  is  to  secure  against  heraorrliage  and  also  entrance  of 
lir,nui  the  lifritiirc  also  of  the  distal  end  is  of  course  indispensable. 

Wounds  of  the  lymphatic  duct  on  the  right  side  and  of  the  tho- 
jxaoduct  on  tlw'  left  are  diagnosed  by  the  ooning  uf  the  peculiar  fluid 
ifafyoiiituin.  If  iHissible,  the  distal  end  should  be  ligated,  and  this 
(mhIIj- stojts  the  flow,  since  there  is  a  valve  on  the  provisional  end. 
5letP  is  seldom  if  ever  any  dischaige  from  it.  When  ligation  is  impos- 
riblu,  omnpression  will  often  suffice.  It  is  very  seldom  that  any  further 
touble  is  noticed,  because  there  exists  usually  two  or  tJiree  branches  of 
Utttdnct,  and  the  uninjured  ones  carry  on  the  circulation.  When  tliis 
fcilssnd  a  chyle  fistula  is  established,  then  the  patient  gradually  loses 
BeJi  »iid  fiuceumbs. 

Wounds  of  the  brachial  plexus  are  followed  by  paralysis  of  the 
iffwtitl  area  ;  they  shoidd  l»e  sutui-cfl  at  once.  The  lesions,  from  what- 
',  may  aH'ect  urdy  one  branch.  These  neuroses  never  affect  the 
utcmal,  anterior,  and  [Kisterior  surfaces  of  the  arm,  l>ecause  these  are 
■applied  by  the  anastomoses  of  the  intercostal  filaments  with  the  inter- 
tw  cntant-ous.  They  must  not  be  confounded  with  the  aniesthesia  and 
J«>l/ffla  resulting  from  contusions  of  the  shoulder  in  hysterical  subjects 
Pwftero-tiBumatism). 

TbeTRKATMEST  is  by  electricity.  If  a  callus  includes  a  nerve,  it 
*"Wt  be  resected. 

looisMl  waund/t  of  the  phrenic  wt'/t-e  are  most  serious.     However, 
"S"  the  nerve  has  been  pressed  upon  by  a  tumor  for  some  time,  the 
^^""oJing  of  it  is  not  so  dangerous. 
_      iDPtstti  wotmds  of  the  apex  of  the  lungs  are  not  so  apt  to  be  fol- 
w*™  by  cmpliysema  as  the  pum-turitl  wounds. 

NeuTosee. — Sometimes  the   callus   of   a    fracture   of    the   clavicle 

nnwlhs  J  nprvp  branch  ;    hence  neuralgia  or  paralysis  reqturiug  resee- 

"""tf  tlio  callus.     A  simple  contusion,  without  fracture,  may  produce  a 

»ralyM8(jf  tlic  plexus.     Repeated  slight  contusions  may  produce  parul- 

^  in  the  i.^ase  of  the  strap  of  the  carriers,  especially  water-carriers. 
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The  Posterior  Region  of  the  Neck. 

Wounds  of  the  spinal  canal  through  the  intcrlamiDar  spaces  when 
the  head  is  flexed  forcibly,  or  through  a  fracture  of  the  laniiiue,  arp 
serious  only  if  becoming  infected. 

Incised  wounds  reaching  the  spinal  cord  itself  are  folluwc<l  l>y 
paralysis  of  the  parts  below.  If  the  wound  be  and  remain  uniiiftrtrtl, 
the  cicatrization  by  primary  union  may  take  place  and  the  paral\>i? 
disappear ;  if  not,  it  vnll  be  jxjrmanent.  If  between  the  iK-cipital  :iih1 
the  atlas  or  axis  the  oblong  medulla  is  severed,  death  is  instantaiu'oiK 
Infanticide  is  often  produced  by  a  long  needle  or  pin  driven  iM'twetn 
the  occiput  and  the  vertebra.  If  the  lesion  is  above  the  origin  of  the 
phrenic,  death  follows  quickly  by  paralysis  of  the  dia])hragm. 

Wounds  of  the  jiosterior  region  are  said  to  be  followed  by  sexiial 
impotency  when  the  membranes  of  the  cord  are  involvetl ;  alsw  bv 
paresis  and  wasting  of  the  lower  extremities,  also  of  the  testicle.  Lanvr 
contends  that  this  may  take  place  even  when  the  cord  is  not  aileotc<l. 

Ruptures  of  the  muscles  of  the  nucha  are  reported  in  those  who 
carry  heavv  loads  on  the  head. 

The  SYMPTOMS  are  those  of  other  muscular  niptures. 

Ruptures  of  the  attachments  of  the  rhomboid  and  of  tlie  elevator  of 
the  angle  of  the  scapula  have  been  seen  in  farm-laborers. 

Neuroses  are  represented  by  acute  torticollis  (posterior)  of  the 
trapezius.  This  is  said  to  be  even  more  frequent  than  the  torticollis  of 
the  sterno-mastoid.  When  in  the  trapezius  and  complexus,  tlie  head  i^ 
inclined  on  the  affected  side,  but  the  chin  is  toward  the  opiH>site  side; 
the  head  is  slightly  thrown  backward.  There  is  no  cord,  no  diifuse  indu- 
ration, no  atroj)hy  of  the  face  :  the  min  is  near  the  atlas,  and  is  iucrea.se(i 
by  pressure.  Under  anaesthesia  the  head  can  be  straightenoil.  This 
torticollis  may  l>e  confounded  with  occipital  arthritis  with  inclination  of 
the  head. 

The  TREATMENT  consists  in  applying  a  soluble-glass  bandage  or  a 
plaster  apparatus ;   it  should  be  worn  one  year. 

When  both  the  trapezius  muscles  are  affected  the  head  is  thrown 
back.  In  cases  of  torticollis  of  the  trapezius  the  sterno-mastoid  is  often 
also  contracted,  but  it  is  a  contraction  of  immobilization ;  the  pain  is» 
along  the  tra|K'zius,  and  not  along  the  sterno-mastoid.  Verj'  often  the 
torticollis  affe(;ts  also  simultaneously  the  deeper  muscles,  the  spleniiih. 
the  elevator  muscles  of  the  scapula,  the  rhomboid.  The  scalcues  and 
the  platysma  are  sometimes  the  site  of  torticollis. 

Aneurisms  of  the  vertebral  sjijery  arc  not  rare  in  this  region ; 
they  are  usually  traumatic,  and  are  often  high  up.  The  arterj-  should 
be  ligated  above  and  below  if  possible,  or  above  or  below  whenever  pos- 
sible, and  the  sjic  incisc^tl  and  immediately  pluggetl  with  aseptic  sponge?. 
If  jK)ssible,  the  distal  bleeding  end  should  Ixj  ligated.  In  case  a  second- 
ary hemorrhage  should  (wcur  through  the  distal  end,  and  be  unct>n- 
trollable  by  plugging,  the  lig-ation  of  the  vertebral  on  the  other  side 
must  be  considered  and  weighed. 


CHAPTER  VI. 

SUBGEBY  OF  THE  CHEST. 

By  Fredehic  8.  Dessis,  M.  D. 


Malformations. 

A  congenital  malformation  of  the  thorax  frequently  occurs.  This 
may  follow  a  difficult  parturition.  The  accompanying  figure  shows  a 
congenital  malformation  in  which  the  up- 
per ribs  were  separated  from  the  lower 
ribs  and  the  lung  protruded  in  the  in- 
terspuce.  This  condition  remained  as  a 
permanent  malformation. 


:  of  the  thorax  became  permanently 
distorted. 

Malformations  of  the  chest  may  also 
occur  OS  a  result  of  the  non-closure  of 
the  foramen  ovate.  The  left  wde  of  the 
chest  bulges  outward  aud  forward,  and 
the  hypertropliied  right  auricle  is  situated 
atapomtfardistantirom its  normal  place. 
The  ^lex-beat  is  situated  below  the  mar- 
gin of  the  cartilages  of  the  eighth,  ninth, 
and  tenth  ribs.  The  opposite  side  of  the 
chest  is  compressed,  so  that  there  is  a 
marked  difference  in  the  symmetry  of 
the  tbotnx. 

MalformatioDB  of  the  chest  maj  aritie  in 
conaequence  of  a  chronic  pneumonia.  Respi- 
ration in  these  cases  is  carried  on  with  great 
difficulty ;  the  pulse  is  rapid ;  cyaousia  of  the 
face  is  present;  a  dry  coueh  barasaes  the  pa- 
tient; the  alee  nasi  are  dilated ;  and  the  ribs 
have  a  limited  movement,  and  are  forced  inward  iiistcnd  of  outward  by  the  act  of 
inapiratton.    This  peculiar  respiration  cauHes  the  transverse  diameter  of  the  chest 


ongeiillal  mnirormadon  uf  chea 


dtminiahed  instead  of  increased. 


inapiratK 

MalformatJons  of  the  chest  occur  as  a  result  of  rickds.  The  chief 
diritJnmii shine  feature  is  an  alteration  in  tlio  simjie  of  the  (/loraj-,  since 
there  is  nsually  a  marke<l  antero-posterior  curvature,  and  the  thorax  is 
narrowed  and  flattened  from  before  backward.  These  changes  Iwgin  in 
early  infancy  or  about  the  sixth  to  the  eighth  montli,  and  may  continue 
Vol.  ir.— it  2i7 
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until  the  third  year  or  even  beyond  that  time.  The  epiphyses  of  ll»  I 
rib8  and  cartilages  become  beaded  and  enlarged  notably  upon  thepleonl  I 
surface.  To  this  condition  the  term  rickety  rosary  haa  been  g^veo.  TUi  I 
condition  is  the  result  of  the  effects  of  atmospheric  pressure  duringtlic  I 
inspiratoiT  set,  combined  with  the  lateral  pressure  induced  by  tk  I 
weight  of  the  upper  extremities,  and  partly  also  by  the  fact  that  tht  I 
ribs  have  lost  their  normal  power  of  I 
F'o.  112.  resistance.      The   angles   of  the  i^  I 

are  less  obtuse  than  in  the  nonnil  I 
chest,  and  the  ribs  are  also  somewhit  I 
shorter  than  usual. 

The  rfermum  in  the  rachitic  con^ 
tion  of  the  thorax  may  project  forward 
or  in  rare  instances  may  he  depre««<l. 
The  forward  prmec" 
compression  of  tne 
is  subject  to  certain  alterations  in  iw 
normal  cur\'es,  since  the  great  dorsal 
curve  is  exa^eratfid,  giving  rise  to  the 
condition  of  Kyphosis.  This  de\~iatioa 
is  eventually  compensated  fur  by  a  cor- 
responding exaggeration  of  the  cenn- 
cal  curve  and  a  marked  diminution  in 
the  lumbar  convexity.  As  the  child 
grows,  lateral  cur\ature  may  also  be 
I  caused,  with  the  concavity  to  the  right 
side,  owing  to  the  position  which  the 
child  assumes  while  earned  on  the 
nurse's  left  arm.  As  the  child  grow^ 
tip  Hcolioein  is  likely  to  follow  in  con- 
sequence of  the  vertical  position  which 
the  patient  ai^snmes,  togedier  with  the 
loss  of  resistance  on  account  of  the 
softened  bones  and  ligaments. 

Rachitic  kyphosi«  must  not  be  mis- 
taken for  Pott's  disease.  In  the  former 
case  extension  of  the  body  while  the 
child  is  in  the  recumbent  position 
obliterates  in  a  large  measure  the  cha- 
racteristic curve,  whereas  in  tubercu- 
losis of  the  vertcbnc  the  extension  does 
'  not  affect  the  angular  cur\-ature. 


s  in  the  form  of  a  curve,  and  not 


In  rachitic  dcfomiitv  tlic  ky|Aaeis 
n  angle,  as  in  Pott's  disease. 


In  the  relief  of  kyphosis  of  the  !>pine  duo  to  rickets  eome  form  ofapitul  bn 
can  be  employed  when  the  child  is  up  and  about.  In  cuDJ unction  with  reel  in  tb^ 
recumbent  po»itiun,  Kood  nutritious  foud,  seu-buthing,  anu  out-of-door  exeroi»»n&- 
to  be  emphiyed  as  adjuvauts,  together  with  the  use  of  the  syrup  of  the  iodid*  i*~ 
iron  nnd  cod-liver  oil. 

Deformity  of  the  cheat  also  occurs  in  con8ei]uence  of  lateral  currature  inde- 
pendent «f  any  disease. 

Malformati<ms  of  the  chest  occur  as  a  result  of  empyema,    tJiwi^' 
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ions  the  thorax  may  be  barrd-ghaped,  and  move  up  and 
',  respiration  aa  if  the  cavity  were  formed  of  a  single  cyHnder. 
expansion  may  be  absent,  and  occasionally  a  marked  bulg- 
iir  in  unilateral  empyema. 

ues  there  ma?  be  a  marked  ainking  of  the  aide  of  the  chest-wall  bo 
iz  remains  permanently  deformed.  Goodwillie  mentiona  a  case  in 
m  upon  one  aide  were  lying  upon  the  inner  aide  of  the  ilium,  and  on 
m  Uie  outer  aide.     Toe  deformity  followed  pleuro- pneumonia  in 


ations  of  the  chest   may  occur  as  a  result  of  traumatism 
early  life.     The  injury  is  independent  of  a  fracture,  and  as 


rollowJnic  ompyema  'l^j^ra). 


:ow8  the  distortion  becomes  well   marked.     Pott's  disease 
llB  from  this  traumatism  in  u  patient  with  tuberculous  tend- 

ition  of  the  chest  may  occur  in  the  f<)rm  of  lateral  curvature 
ma.  The  accompanying  figures  (113, 114),  kindly  furnished 
;,give  a  typical  illustration  of  lateral  cur\attirc.  The  apex- 
heart  is  at  the  junction  of  the  sixth  costal  cartilage  and 
'he  distance  from  the  umbilicus  to  the  left  nipple  is  twelve 
Inches,  and  from  the  same  point  to  the  right  nipple  fifteen 
e  left  side  of  the  cliest-wall  is  depressed,  and  the  right  side 
rotation  of  the  vertcbne :  the  latter  circumstance  is  note- 
ig  contrary  to  the  teachings  of  the  German  authorities, 
jona  of  the  chest  also  occur  as  a  result  oi  p/firhi/.  The  pleura 
Wit  to  the  internal  surface  of  llic  chest-wall,  and  in  consequence  the 
■  altered  in  shape  and  gives  signs  of  arrest  of  development.    The 
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intercoatal  spaces  are  obliterated,  while  those  of  the  opposite  side  become  ta^ 
rated.    The  spinal  column  also  Is  affected,  as  distinct  lateral  curvature  fdlon. 

The  form  of  the  thorax  is  also  altered  in  consequence  of  a  paraki 
of  the  serratus,  rhoniboideus,  and  latissimus  dorsi  muscles.  Tbeu| 
of  the  Bcapiila  projects  from  the  latero-dorsal  aspect  of  the  cheat  li 
a  wing. 

Malformation  of  the  breast  occurs  to  which  the  term  cants  pediM 
has  been  assigned.  The  deformity  is  difficult  to  overcome,  bat 
treatment  is  considered  in  the  chapter  on  OrthojMedic  Surgerj', 

Another  deformity  of  the  thorax  is  sometimes  observea  in  a  ( 
depression  at  the  lower  extremity  of  the  sternum.  The  term  bii 
ned  deformity  has  been  applied  to  this  malformation,  on  aocouni 
a  fancied  resemblance.  There  is  no  treatment  which  will  efft 
cure. 

We  may  have  another  deformity  of  tlie  chest  in  consequene 
poliomyelitis. 

Malformation  of  the  chest  may  occur  as  a  result  of  long-couti 


(Goodwillle). 


and  tiglti  taring.  The  chest  shows  marked  thoracic  witli  slight  ab" 
inal  respiration.  The  diaphragm  has  been  arrested  in  its  growUi 
the  respirations  are  ]»eculiar  in  character  (Fig.  11.5). 

Malformations  of  the  chest  may  arise  in  consequence  of  certain 
patiom,  also  as  a  result  of  certain  forms  of  exercise. 
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bicycle-rider  comes  to  have  a  pecoliar  chest  when  the  exercise  ie  long 
i  in  the  aiuoping  posture.  The  writer  han  aeen  a  well-pronoanced  deform- 
e  chest  in  which  the  patient  presented  apparent  atrophy  of  the  muscles 
'ft  side  of  the  thorax  and  marked  hvpertrophj  of  the  right  aide.  For 
in  the  patietit  has  constantly  exercised  the  right  side  of  the  chest  in  the 
if  his  profewioD  as  a  musical  conductor.  The  muacles  upon  the  rigtit 
:  BO  largely  developed  that  the  condition  gave  rise  to  the  appearance  of  a 
The  scapular  muscles  bulged  out  on  the  right  side  in  contieqaence  of  the 
ing  and  long-continued  exercise  of  the  arm  in  the  constant  swing  of  the 

rmitj'  of  the  chest  may  follow  in  consequence  of  spastic  paraly- 
se chest  loses  its  normal  sliapc,  and  other  muscles  besides  those 
:horax  are  involved. 


COngeuiul  atmence  of  Ibe  psctorallB  niajur  muscle  of  right  Bide  (RlchftrdBDn). 


formntion  of  the  chest  has  been  observed  whore  an  arreM  of  de- 
nt in  the  vertebne  lias  occurred,  and  the  sternum  was  eitlter 
absent  or  else  imperfect ly  developed.  Tlic  bone  sometimes  pas- 
cleft  in  the  centre.  The  ribs  liave  been  obser\-ed  free  or  else 
1  to  the  sternum  by  fibrous  tissue.  The  ribs  have  aI,<io  been 
ae  attached  to  each  other  in  a  manner  similar  to  the  lateral  union 
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of  two  ribs  after  the  opening  in  the  chest  and  the  introduction  of  i 
drainage-tube  for  the  relief  of  empyema.  In  these  cases  of  congemtad 
defect  some  protection  should  be  worn  in  the  form  of  a  shield,  in  onkr 
to  protect  the  important  thoracic  organs  from  injury  likely  to  occur  on 
account  of  their  great  exposure. 

Tattooing  of  the  chest  is  of  frequent  occurrence.  It  is  shown  by 
Ellis  that  there  is  no  class  of  people  among  whom  tattooing  is  ag  com- 
mon as  among  criminals.  Alborghetti  reports  that  the  proportion  is  15 
per  cent.,  and  Lombroso  32  per  cent.,  among  prison  inmates.  Tattooing 
IS  almost  exclusively  confined  to  the  male  sex.  In  addition  to  the  crimi- 
nal classes,  the  insane  often  indulge  in  this  habit.  Children  are  seldom 
found  tattooed.  Lacassagne  has  shown  that  among  the  non-criminal 
classes  only  about  1  per  cent,  of  the  cases  of  tattooing  are  found. 
Among  sailors  the  thorax  is  a  favorite  seat  for  tattooing,  and  the  ship 
under  full  sail  is  most  frequently  the  emblem.  Lombroso  tells  us  tliat 
tattooing  upon  the  back  of  the  thorax  or  upon  the  sexual  oi^^ans  i* 
found  only  among  the  residents  of  the  Pacific  islands,  except  in  cases 
where  this  has  been  done  during  prison-life.  Lacassagne  regards  tat- 
tooing "as  the  uninterrupted  and  successive  transformation  of  an 
instinct." 

Malformation  of  the  chest,  finally,  has  occurred  in  consequence  of  a 
congenital  absence  of  the  pect oralis  major  muscle  (Fig.  1 1 7).  Stintzing 
has  collected  from  surgical  literature  thirteen  cases  of  this  nature. 

Injuries. 

Injuries  of  the  thorax  not  proceeding  from  fractures  are  not  serious, 
since  in  225  cases  of  injuries  of  the  chest  due  to  kicks  of  horses,  rail- 
road disasters,  falls,  and  other  accidents,  there  were  only  5  fatal  cases, 
as  recorded  in  the  Surgeon  General's  reports  of  the  late  Civil  War. 

The  iixjuries  of  the  thorax,  excluding  fractures,  which  are  considered 
elsewhere,  consist  of  contusions  and  icoundn  of  every  variety.  Inflam- 
matory affections  may  also  result  from  injuries,  the  peculiar  features  of 
which  will  be  discussed  later  in  this  chapter. 

ConfuMons  of  the  chest-wall  are  caused  by  direct  violence,  as  a  blow 
or  a  fall  upon  the  chest.  If  the  injury  is  not  associated  with  a  fracture 
or  a  dislocation,  a  rupture  of  a  large  vessel,  or  visceral  lesions,  the 
traumatism  is  not  serious.  The  seat  of  the  injury  shows  the  presence 
of  ecchymosis  and  the  existence  of  swelling.  The  patient  experiences 
pain,  the  amount  of  which  is  largely  influenced  by  the  peculiar  character 
of  the  trauma.  The  swelling  is  due  to  a  hsematoma,  which  quickly 
appears,  especially  if  the  attachment  of  the  pectoral  muscle  is  torn  from 
its  insertion. 

In  addition  to  the  ordinary  contusion  of  tlie  chest-wall,  an  injury  has  been 
described  under  the  name  of*  covnnotio  thoracis,  which  resembles  contusion  or 
laceration  of  brain.  Sudden  death  may  follow  severe  commotio  thoracica  and  the 
autopsy  fail  to  reveal  any  tangible  lesion.  In  these  cases  the  sudden  death  is  due 
to  shock.  In  commotio  thoracica  the  pain  is  very  severe,  abdominal  respiration  is 
present,  and  a  peculiar  decubitus  is  observed,  in  which  the  patient,  while  lyiuf; 
upon  the  back,  inclines  at  the  same  time  toward  the  injured  sicle.  The  fact  must 
not  be  lost  sight  of  that  in  apjmrently  slight  contusions  of  the  chest- wall  serious 
visceral  lesions  may  occur.    The  pleura  may  be  injured,  the  lung  crushed,  the  pul- 
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monary  air-vessels  raptured,  and  interstitial  cervical  emphysema  follow.  The 
pericardium  and  its  contents  may  also  be  injured.  In  addition,  secondary  inflam- 
xnatory  complications  may  ensue. 

The  TREATMENT  of  contusioDs  of  the  chest-wall  consists  in  the 
administration  of  opium,  provided  there  be  no  contraindication  to  its 
fiae.  This  drug  relieves  the  pain,  has  a  controlling  influence  over 
inflammation,  and  diminishes  the  number  of  respirations.  Hot  fomen- 
tations are  often  applied  with  benefit  during  the  first  few  clays,  after 
which  a  broad  strip  of  adhesive  plaster  is  placed  around  the  thorax 
after  the  manner  of  dressing  a  fracture  of  the  rib. 

In  commotio  thoracica  the  cardiac  stimulents  are  indicated,  such  as 
strychnia,  digitalis,  strophanthus,  and  nitro-glycerin,  as  well  as  alcohol. 
in  "the  form  of  hypodermic  injections. 

In  case  dyspnoea  is  serious,  artificial  respiration  should  be  employed, 
and  if  profouna  cyanosis  is  present,  the  inhalation  of  oxygen  is  indicated. 
The  head  should  be  lowered  and  artificial  warmth  applied  to  the  sur- 
face of  the  body. 

The  management  of  contusions  of  the  thoracic  viscera  in  connection 
with  external  injuries  of  the  chest-wall  requires  no  si>ecial  treatment 
aside  from  that  to  be  presently  considered  under  Wounds  of  the 
Viscera. 

Wounds  of  the  chest  may  be  the  result  of  a  (/umhot  injury  or  a 
stabf  either  of  which  may  be  penetrating  or  non-penetrating.  If  the 
wound  is  non-penetrating,  it  is  not  usually  serious ;  but  occasionally  a 
hemorrhage  may  occur  from  one  of  the  large  vessels  upon  the  thorax, 
or  the  muscles  be  cut  across  so  as  to  cause  a  haematonia  and  gaping  in 
the  wound.  In  consequence,  a  large  hsamatoma  develops  under  the 
akin,  and  the  clot,  if  infected,  may  give  rise  to  dangerous  cellulitis. 

If  the  wound  is  small,  the  parts  should  be  made  aseptic  after  first  rendering 
the  region  surgically  clean.  Iodoform  or  aristol  should  then  be  sprinkled  over 
the  wound  in  a  very*  thin  film,  and  a  thin  layer  of  borated  cotton  should  be  placed 
over  the  powder,  and  finally  the  cotton  film  painted  over  with  a  little  styptic 
collodion.  Hermetically  sealing  the  wound,  as  suggested  by  Howard,  keep^  it 
aseptic,  and  with  the  chest-wall  made  as  quiet  as  possible  by  restraining  its  move- 
ments with  a  dressing  similar  to  that  employed  in  fracture  of  the  ribs,  the  wound 
quickly  heals.  If  an  hsematoma  exists,  it  would  be  better  to  incise  and  turn  out 
tne  clot  and  ligature  any  bleeding  vessels,  and  disinfect  and  drain  the  cavity.  If 
primary  union  foils,  an  abscess  is  likely  to  develop.  This  process  may  also  ensue 
m  consequence  of  a  contusion  or  a  tearing  off  of  the  attachment  of  the  pectoral 
muscle,  or  from  caries  of  the  bones  forming  the  chest- wall.  In  these  abscesses 
fluctuation  is  not  always  felt,  on  account  of  the  extravasation  of  pus  by  gravity. 

The  TREATMENT  of  absccsscs  resulting  either  from  failure  to  obtain 
primary  union  in  a  wound  or  in  consequence  of  injury  or  disease  con- 
sists of  early  incision,  disinfection,  and  the  application  of  antiseptic 
<lressing8.  If  the  bone  is  the  cause  of  the  suppuration  or  abscess,  it 
must  be  thoroughly  scrapeil  or  removed.  The  principle  of  fixation  and 
rest  should  be  employed  in  the  same  manner  as  indicated  in  the  injuries 
of  the  chest-wall.  The  possibility  of  septic  visceral  infection  from 
external  abscesses  must  not  be  overlooked. 

In  the  non-penetratinff  injuries  of  the  chest-wall  phlegmonous  inflamma- 
tion may  occasionally  occur.  The  phlegmon  takes  its  origin  in  the  loose  con- 
nectire  tissue  which  abounds  in  the  muscles  over  the  scapula  and  beneath  the 
pectorals  and  in  the  axillary  region.    The  progress  of  the  inflammation  is  very 
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rapid,  and  produces  great  prostration  from  septic  intoxication.  The  aDatomicil 
arrangement  of  the  axilla  with  its  various  compartments  producer  a  honeTcomb 
condition,  so  that  the  pus  is  contained  in  many  small  cavities. 

The  TREATMENT  of  phlegmonous  inflammation  in  this  region  requires  proopi 
action  on  the  part  of  the  surgeon  and  demands  the  most  rigid  antiseptic  prfcaa- 
tions.  The  numerous  pockets  must  be  opened,  the  contents  alloweu  to  eecape, 
and  the  cavities  thoroughly  curetted  and  drained.  Care  must  be  exercised  le^ 
the  important  vessels  in  the  axilla  be  injured  and  give  rise  to  alarming  secondAit 
hemorrhage. 

Before  dismissing  the  topic  of  wounds  of  the  chest-wall  the  noo- 
penetrating  gunshot  wound  should  be  considered. 

Gunshot  wounds  of  the  thorax  form  about  50  per  cent,  of  those  which 
terminate  fatally  in  battles,  and  about  10  per  cent,  of  the  gunshot  wouwfe 
treated  in  hospitals.  In  the  non-penetrating  injury  a  fracture  of  the  rib 
may  occur  or  a  wound  of  an  important  vessel  or  nerve.  The  non-pene- 
trating wound,  uncomplicated  by  any  injury  of  the  bones  or  vessels,  giva 
rise  to  no  special  disturbance  beyond  that  of  any  wound  of  the  chest-wall, 
and  the  mortality  is  only  about  1  per  cent.  The  respiratory  movements 
of  the  thoracic  parietes  often  retanl  the  healing  process,  and  ocoasionally 
it  becomes  necessary  to  restrain  the  chest  movements  by  brood  strips  oif 
rubber  plaster  after  the  manner  of  treating  a  fracture  of  the  ribs.  In 
the  old  bullets  the  ball  often  took  a  circuitous  course  around  the  chei»t. 
The  writer  once  removed  a  bullet  from  the  angle  of  the  scapula  that 
entered  the  body  in  front  near  the  edge  of  the  sternum.  In  the  modem 
rifle  or  pistol  bullet  this  deflection  is  never  observed.  The  chest-i^'all 
may  receive  a  contusion  from  a  shell,  in  which  dyspnoea,  pain,  and  col- 
lapse are  present,  at  least  as  a  temporary  condition.  In  addition  to  the 
injury  of  the  chest-wall  the  lung  may  receive  a  contusion  or  be  com- 
pressed so  as  to  give  rise  to  severe  symptoms  of  shock.  Still  further 
fractures  of  the  bones  forming  the  thoracic  parietes,  including  the  verte- 
brae, may  increase  the  gravity  of  the  case. 

In  these  complicated  wounds  the  prognosis  is  nearly  always  fatal 
The  pleura  may  also  be  torn  or  lacerated,  and  this  also  adds  to  the  seri- 
ous character  of  the  injur}\ 

If  the  axillary  or  sc»apular  vessels  are  wounded,  the  danger  of  a  fiital 
hemorrhage  is  immediate. 

The  TREATMENT  of  non-peiidrating  gunshot  wounds  of  the  chest 
involves  the  disinfection  of  the  wounds,  the  arrest  of  hemorrhage  from 
any  external  vessels  by  the  application  of  a  ligature  at  the  distal  and 

Eroximal  ends,  and,  finally,  the  immobilization  of  the  chest-wall.  If 
aimothorax  occur,  aspiration  of  the  pleura  is  indicated.  If  the  move- 
ments of  the  chest  are  painful,  opium  can  be  given,  since  its  action  is 
to  diminish  the  number  of  the  respirations  and  thus  relieve  the  |)ain. 
The  drug  also  seems  to  have  a  controlling  influence  over  inflammatoiy 
sequela}. 

Pleurisy  and  pneumonia  are  treated  along  the  lines  usually  laid  down  in  con- 
nection with  these  diseases  independent  of  any  injury.  The  absence  of  microbic 
infection  makes  the  prognosis  more  favorable  than  a  pneumonia  caused  by  the 
presence  of  pneumococci. 

Penet rating  gumhot  wounds  of  the  thorax  arc  more  serious.  If  the 
bullet  be  fired  from  the  modern  rifle  or  pistol,  it  is  likely  to  perforate  the 
chest-cavity.     If  the  bullet  injures  a  large  vessel,  the  hemorrhage  ifl 
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rv  pmfiise,  and  the  jmtienl  dies  very  H«joti  m  consequence  of  the  lijas 
blixul.  If  a  jxitient  is  not  killed  from  heinorrliiige  at  once  in  a  giin- 
tt  wijiind  of  the  chest,  the  proHpects  are  favorable.  In  other  wonls,  if 
ppatii'ut  8urvi\-e8  the  shock  a  few  hours,  he  is  likely  to  recover,  since 
iliigw  ii-essel  is  woundetl  and  only  the  secondary  effects  of  injury  to 
e  ri^cem  may  be  expected. 

IV  8t>IisLii»  of  snnshot  wounde  uf  the  uheet  have  hitherto  ahowD  a  very  large 
«rUli^.  This  id  due  tu  the  influence  of  sepsis,  which  in  mnilern  surgery  is  over- 
nr,  ThoB  in  the  Crimea  the  dealh-rate  was  between  8U  an  J  SO  per  cent. ;  in  the 
tuco-Oerman  War,  about  6S  per  c«nt.;  and  in  the  Civil  War,  about  6S  per  cent. 
Exfiguresarenf  interest  only  since  Ihe  introduction  of  antlHejitic  wound -treat- 
Blbu  given  briUinnl  results  in  perforating  gunshot  woundi<  uf  the  cliest-caviCy. 

The  fitoKs  ANI>  SYMPTOMS  of  a  perforating  wound  of  the  chest  are 
Bvere  pain,  violent  paroxysms  of  couching,  and  expectoration  of  blood. 
tt  ihe  pleural  sac  be  filled  with  blood,  there  are  the  additional  physical 
ligte  of  compression  of  the  lung,  with  diminution  of  the  respiratory 
lovements  and  dulness  over  the  pleural  cavity.  If,  instead  of  blood 
b  the  pleuml  e»vity,  air  gains  admittance,  the  resonance  is  tympanitic 
nd  the  physical  tfigne  of  pneumothorax  are  present.  A  perforating 
Wrail  of  the  chest  is  often  associated  with  other  injnries,  notably  wounds 
flf  the  important  vps.sels,  lodgement  of  foreign  bodies  In  the  chest,  hamo- 
ttonx,  pnenmotliomx,  pyothorax,  injury  of  the  spinal  cord  and  dia- 
l^njciu,  and  even  an  associated  abd<iuiinal  iujury.  Hemorrhage  may 
rowed  iVom  the  intercostals,  tiio  mammary  or  axillary  vessels,  or  from 
Khfge  vessels  situated  in  the  thoracic  cavity, 
Tbe  TRBATHEXT  of  j>enetrating  or  perforating  gunshot  wounds  of  the 
X  oODsistt)  in  the  arrest  of  hemorrhage,  the  removal  of  foreign 
»,  the  disinfection  of  the  wound,  the  withdrawal  of  the  fluid  from  the 
puial  cavity,  the  management  of  the  fractures  involving  the  vcrtebrte, 
Bw.or  aUirnnm,  attention  to  the  injured  diaphragm,  and  the  alleviation 
W  tlie  symptoms  arising  from  associated  abilominal  lesions. 

The  arrest  of  primary  hemorrhage  is  effected  by  a  double  ligature 
wnl  up<m  the  proximal  and  distal  ends  of  the  artery.  This  method 
iipnlicahle  in  the  event  of  a  wound  of  the  brancheaof  anyof  the  large 
<«ns  ui«m  the  surface  of  the  thorax.  If  the  internal  mammary  or 
itcftiKlals  are  lorn,  it  may  bv  necessary  to  cut  away  quickly  a  piece  of 
ttcril)  in  onier  to  ri'uch  the  lilcriliiig  jwint.  If  the  hemorrhage  is  not 
Bing,  and  there  is  an  o|K'niiig  between  the  ribs  sufficient  to  admit 
fte  fingi-T,  a  small  tampon  attached  to  a  string  can  be  pushed  into  the 
ttHrol  then  draw  out  so  as  to  make  pressure  upon  the  vessel  against 
w  inner  surface  of  the  rib.  A  hemi>rrhage  from  the  lung-tissue  itself 
"n  !«•  controlled  with  a  tampon,  absolute  rest,  and  lai^  doses  of  opium. 

Tb  liigrrrHtiat  dia^noiit  between  an  arterial  and  a  pulmonary  hemorrhage  is 
utin  Ilipfunuer  the  blood  comes  in  ajiurts  synchronous  with  the  action  of  the 
^I'tuul  ia  bright  red  in  color,  while  m  the  latter  the  blood  wells  up  from  the 
^of  the  wound  and  is  dark  blue  or  nearly  black. 

A"*? '"SCnions  method  of  differential  diapnoais  between  hemorrhage  from 
™Ocoil4r  artery  and  the  lung-tissue  was  devised  by  Richtcr,  who  suggested 
™iiciD|t  InM  the  wonnd  a  visiting  card  rendered  axeplic  and  rolled  up  in  the 
^  ''f  a  eircolar  tube  and  bent  at  an  angle,  and  if  the  blood  Qows  out  along  the 
'Jl'i'r  it  kbows  the  origin  of  the  hemorrhage  is  from  tlie  intercostal  artery,  but 
"'  nlond  flows  out  of  the  wound  under  the  card,  the  source  of  the  bleeding  ia 
"  «»  palmaoary  tissue. 
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Tilt!  rnnortU  of  a  foreign  body  ghould  be  attempted  if  it  i»  withii 
nnicli  of  the  Hurc;(!t>n.  A  bullet  or  a  part  of  the  clothing  or  a  peaat 
Khimi  rib  hIi(hiI<1  ue  extracted  in  order  tu  make  the  wound  aseptic.  Tk 
Hiirfteoii  8li(>iil<l  not  attempt  any  deep  exploration,  and  should  ii»  b 
fln^'r,  nmdcrcd  thoroughly  aseptic,  in  preference  too  probe,  Tbedii- 
infection  of  the  wound  is  accomplished  by  free  irrigation  of  a  soIdM 
made  of  stcrilizo<l  water  impregnated  with  bichloride  of  mercuiv  rf 
about  1  :  2<HH)  in  strength. 

The  withdrawal  of  fluid  from  the  pleural  cavity  is  indicated.  BcnJ 
left  in  the  pleural  cavity  under  such  circumstances  is  not  likely  to  ibm^ 
but  to  give  rise  to  an  empyema.     The  remo\'al  of  the  fluid  prevenoi 


ptiniVnt  i\>tlivii.'n.  It' atwr  a  tVw  tlay-  -^nuu  otUetr?.  is  jocoitiK 
thtilt  wiih  !H  ih<'  ianw  inaniwr.  In  ■,•»*  (rn-tuw*  ■>*"  ihe  bi>c*f  i^rvot 
tW  th,>rax  srv  i-Hiad  a?  au  iss. cia;«l  iv-^iTy.  thi-y  >h*>al<i  b<*  a^aaW*' 
i\<«ip*HtH>l  irai-tKrvs  ■xviirritu:  !a>iti»»i>n!  ■i  -i  £ua~h>.^  w-.-cjbL 

li;}upy  to  th*  diaphragm  U  a:>E«i';'l  "^ifc  a  ftfcolGLr  T^^r^ocaa* 
M,'v«Tv  ;*i:i!.  and  irTtsr.:',*"  {K-.'-jf.     TS-;  ■,-:«r^:i'  n  ■:■€  ahA^mhal  -f*^* 
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Gunshot  ^pounds  of  the  mediastlDum  may  occur  so  that  scarcely 
«■  vi^KRil  itijury  iis  inHiott'd.  The  acfotiUMiiiying  chromo-lithograph 
Dws  a  Ktiiiv  when'  thi?  anterior  mediiistiuura  was  freely  opened  by  n 
oUtcr  oliot  iind  tlio  couteata  ol'  the  chest  exposed  to  view.  The  [taticnt 
covered,  «nd  at  thi*  expimtioa  of  ten  years  was  alive  and  ap[iarcntly 

Injuries  of  the  thoracic  viscera  iuclude  wounds  of  the  pleura,  lung, 
diiiplinmiii,  tliiiracic  duct,  the  vessels,  pericardium,  and  heart.  Wouuds 
uf  lIii:  liiurt  and  [>ericardium  are  discussed  iti  another  chapter. 

ill  of  Uu^  fifeuifi  occur  in  conse<jueiice  of  fracture  of  the  bones 
fcnning  the  thoracic  [arietes;  also  in  cases  of  severe  contusion,  in  gim- 
ihotauu  stab  wuimdK.  The  injuries  of  the  pleura  complicating  fracture 
rfliie  rib^  is  discuised  in  another  cliapter.  The  pleura  may  be  ruptured 
nulent  contusions  of  the  chest. 

Ritplure  of  tk^  pieura  occurs  in  consequence  of  a  severe  blow  upon 
ikchiMt-wall  or  bv  a  crush.  This  accident  may  occur  without  any  visible 
tiicmal  wound.  If  tlic  visceral  biyer  is  torn,  percussion  reveals  the  pres- 
of  localized  dulness,  and  auscultation  gives  evidence  of  crepitation. 
I)j'*liii(wi  and  cough  occur,  which  in  some  rare  cases  are  acconijianied 
brblocxiy  cxpecto ration.  Blood  may  escape  into  the  pleural  cavity  and 
rve  rise  tu  hiemothorax  ;  or  air,  in  which  case,  pneumothorax  develops. 
Thcalrniuy  be  drswn  in  from  the  outside  if  an  external  wound  exists, 
but  the  air  e>icapes  again  at  the  same  opening,  and  does  not  cause  expec- 
timtioD  of  bloody  and  frothy  mucus,  as  is  always  the  case  when  the 
lanf  ieinjureil.  To  this  condition  the  term  traumapnoia  ha.-*  been  given. 
In  some  cases  both  conditions  may  exist  simulbincously.  A  small  local- 
twdrcnt  reappears  without  much  disturbance,  but  a  lai^  tear  may  be 
liilluwnl  by  a  superficial  gangrene  of  the  lung,  by  abscess,  or  by  a  imi- 
Ittentl  pleurisy-. 

Kb[>1uw  of  the  pleura  way  also  occur  as  a  result  of  a/raefure  of  the  rib  nr  of 
•inauin.  It  may  also  appear  in  ci)nBe(juence  of  a  gunshot  wound  or  a.  slab 
ind.  The  lan^  may  Mcap«  injury  in  gome  casea,  aitnough  it  is  usually  com- 
Pjojisl  wiUi  the  injury  of  tbe  pleura.  If  the  lung  is  wounded  as  an  aBsociat«d 
|*JBt^,  tbc  shock  is  profound,  the  respirations  are  largely  abdominal,  and  expec- 
waUiin  of  blood  and  frothy  mucua  occurs.  If  the  wound  in  the  chest-wall  cor- 
'■■pund*  to  tbe  wound  in  the  lung,  a  neculiar  blsainK  sound  follows,  which  is 
'^^  by  ihe  passage  of  air  through  the  wound  into  the  lung. 

Thf  r SEAT UENT  consists  in  the  fixation  nf  tbe  chest-wall  by  strips  of  adhesive 
t^Mtft;  in  tbe  diminution  of  the  respiration  by  the  administration  of  opium;  in 
¥*<  withdrawal  of  the  hlood  from  the  chest  by  aspiration;  and,  finally,  in  the 
JidiciDus  employment  of  stimulants.  If  a  compound  fracture  esistM,  tbe  wound 
""M  b*  rendered  aseptic  and  tbe  bullet  and  any  foreign  body  removed  if  within 

Htemothoraz  and  pneumocele  are  likely  to  develop  in  conse- 
r  Unemx' iif  the  injury  of  the  plnir.i.  The  I'ormer  occurs  from  rupture 
I  W  the  lung  itself  or  of  the  interiml  mammary  or  the  intercostal  arteries, 
»  *imI  the  latter  from  hernia  of  the  lung  through  the  tear  in  the  pleura. 
[  w  ben  itiis  latter  condition  arises,  the  term  pneumocele  or  hernia  of  the 
lumtnr  |irobp»e  of  the  lung  is  used. 
Tw  pneaniocele  may  occur  at  the  time  of  the  injury,  or  subsequently 


prewiin.  of  the  lung  against  j 

'  is  ralbera  rare  sen ui 
of  chott  wounds  only 


weakened  cicatrix. 
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frequent  seat  of  pneumocele  in  punctured  and  stab  wounds  is  upon  the  auteriar 
pare  of  the  chest.  Occasionally  the  wound  is  situated  low  down,  so  as  to  be  on- 
plicated  with  hernia  of  some  of  the  abdominal  viscera. 

If  the  pneumocele  be  primary,  the  parietes  are  iniured,  and  the  lung  i»  foroei 
out  by  a  violent  act  of  expiration  with  the  glottis  closed.  The  section  of  l8i| 
thus  protruded  may  be  returned  if  seen  soon  after  the  occurrence  of  the  acddett; 
if  not,  the  hernia  cannot  be  returned,  owing  to  the  enlargement  of  the  maw  doe 
to  congestion  and  inflammation.  In  very  exceptional  cases  the  pedicle  nuff 
become  more  or  less  strangulated.  The  mass  can  now  be  left  to  slough,  ur  itcu 
be  amputated  by  Paquelin  s  cautery  and  the  wound  left  to  heal  by  granulatioi. 

Instead  of  the  peritoneal  sac,  as  in  abdominal  hernia,  the  pneumocele  may  be 
surrounded  by  the  pleura,  which  thus  forms  a  serous  covering. 

If  the  pneumocele  occurs  secondary  to  an  iniury,  the  hernia  does  not  pranl- 
for  some  time.  The  tumor  has  a  peculiar  crackling  feeling  under  the  ttkin,  which 
in  this  variety  is  usually  intact,  and  auscultation  reveals  the  presence  of  air  io  th« 
pulmonary  vessels.  The  tumor  increases  in  size  on  expiration,  and  diminisha 
during  the  act  of  inspiration.  The  percussion-note  is  resonant  and  the  respiratoir 
murmur  is  intensified.  The  escape  of  the  hernia  may  be  due  besides  to  a  weakened 
cicatrix,  to  a  rupture  of  the  intercostal  muscles,  or  to  some  degenerative  chaogo 
in  the  muscular  wall.  The  writer  has  under  observation  a  ease  of  pneumocele 
the  result  of  a  stab  wound.  The  hernia  gives  rise  to  no  unpleasant  symptoms,  the 
patient  wearing  over  the  tumor  a  small  compress  which  prevents  it  from  enlar^ng 
and  protects  it  from  injury. 

Rupture  of  the  lungr  has  occurred  without  any  external  injury  of 
the  chest-wall.  The  injury  is  serious,  and  is  accompanied  by  emphysema, 
by  pneumothorax,  by  haemothorax,  by  haemoptysis,  and  sometimes  bj 
empyema.  Pleuritis  and  pneumonitis  have  also  followed  rupture  of  the 
lung.  Gosselin  believes  tliat  at  the  time  of  the  accident  the  lung  is 
fully  distended  with  the  glottis  closed,  so  that  the  limg  is  incapable  of 
yielding  and  rupture  of  the  organ  occurs. 

Ashhurst  collected  39  cases  of  rupture  of  the  lun^,  excluding  gunshot  injurie«) 
with  12  recoveries,  and  Otis,  25  cases  with  11  recoveries. 

In  cases  of  injury  to  the  lung  the  danger  is  not  so  great  from  the  conseqaenoei 
dependent  upon  the  trauma  of  the  lung  itself  as  upon  associated  injury  of  the 
viscera. 

Hilton  has  di»8cribed  "Cases  of  Rupture  of  the  Pulmonary  Tissue"  in  which 
the  air  enters  into  one  of  the  mediastinal  cavities,  notably  the  posterior,  and  thru 
passes  along  the  course  of  the  nerves  and  blood-vessels  into  the  neck  and  axilU. 
The  air  even  passes  downward  along  the  sheaths  of  the  blood-vessels  until  it 
reaches  the  lower  limbs. 

Wounds  of  the  intercostal  artery  are  by  no  means  trivial,  since, 
according  to  the  Surgeon  General's  report  of  the  Civil  War,  11  out 
of  15  cases,  or  7»*i.4  \y^v  cent.,  had  a  fatal  termination.  This  high  rate 
of  mortality  is  not  to  be  wondered  at,  since  the  intercostal  arterv  can 
pour  out  four  }x>unds  of  blood  into  the  pleural  cavity.  The  vessel  can 
be  ligatured  near  the  vertebral  column  before  the  artery  hifurcatets 
or  one  of  its  branches  can  be  secured  after  the  bifurcation  along  the 
inner  surface  of  the  rib.  The  vessel  is  usually  injured  by  a  gunshot 
wound  complicated  by  compound  fracture  of  the  rib.  The  ligation  of 
both  ends  is  necessiiry,  and  the  c()mi)ound  fracture  of  the  ribs  dressed 
aseptically,  and  aspiration  of  the  j)lcunil  ciivity  if  that  sac  is  filled  with 
blo<xl. 

Many  devices  were  employed  to  arrest  hemorrhage  from  this  veseel,  but  these 
have  at  the  j)resent  time  only  an  historical  interest.  Girard  suggested  enlaiying  the 
wound  sufliciently  to  pass  a  curved  needle  around  the  rib  and  to  the  thread  attach 
a  coniprcsi',  and  draw  it  against  the  inner  surface  so  as  to  comprem  the  veweL 
Reybard  suggested  a  curved  blunt-pointed  needle  which  also  maae  comprewioii. 


INJURIES.  : 

n  rmplqjred  n  staphylorrhaphy  needle.  Lotteri  used  a.  Hteel  button,  and 
UT  utilixril  an  ivtiiy  ptatc  fur  the  same  purpose.  All  of  these  inelhodB  are 
iuDabltr.  beeause  thpy  are  likely  to  produee  Buppuration  in  the  wound  and 
_t  the  pleura,  and  be  followed  by  secoD da ry  hemorrhage.  If  auv  means  u 
llo;eiI  besides  the  ligature,  ao  antiseptic  compress  is  the  only  sate  measure. 
Jcnmprrae  can  be  introduced  through  the  wound  iuto  the  cheat,  and  the  tam- 
ft  drawn  outward  a^insl  the  rib.  The  gauze  can  be  used  like  the  Anger  of  a 
e.  and  then  the  pocket  packed  and  drawn  agaiuet  tlie  rib. 

e  iatemol  mammary  artery  lias  been  iiytired  as  a  result  of  gun- 
t  and  atal)  woiiihLj.  Tlio  wimiid  of  tliia  vessel  derives  its  chief 
^naiice  not  only  from  hemorrhitge,  but  esiKvially  from  associated 
itj-  to  tlie  pleuru.  This  complication  gives  rise  to  hiemothorax.  The 
y  has  been  injured  by  a  sabre  in  which  the  point  glided  off  from  the 
n  and  perforated  the  intercostal  ei>ace. 

■Dpobeck  mentioned  to  the  writer  that  he  had  seen  H  cases  of  injury  of  this 

~  w  a  result  of  duels  among  the  atudenta  in  the  University  of  Gdttingen.    Of 

ibcr,  2  died  and  3  recovered :   Langenbeck  also  stated  that  up  to  1876  there 

.  d  been  a  successful  ligation  of  the  internal  mammary  artery. 

Tbt  srBOiCAi.  X!4ATOMY  of  this  artery  is  important  in  relation  to  its  ligation. 

Tlif  internal  mammarv  artery  comra  off'  from  the  subclavian  artery  at  a  place  cor* 

tefsoadine  to  «  point  between  the  two  heads  of  the  Hterno-clei do- mastoid  muscle 

uil  diit^'ilj  opposite  to  the  thyroid  axis.    The  vessel  rises  parallel  witli  the  ster- 

r  1 1.  'I-.--  i'i'ii[i metre  from  its  edge,  and  has  the  vein  on  ita  inner  side  between  the 

i  the  edpcof  the  sternum.     lo  the  upper  two  intercostal  spaces  the  artery 

pleural  aac,  and  if  injured  in  this  part  of  its  course  the  pleural  cavity 

'111  I :  ;'riibability  opened.     In  the  intcrcwttal  spaces  below  the  second  the  pleural 

iiii;  uiW  nut  be  necessarily  opened,  and,  as  a  matter  of  fact,  is  not  in  wounds 

'  'm  internal  mammary,  since  the  triangularis  stcrni  muscle  is  between  the 

«  and  the  artery.     It  thus  follows  that  if  the  artery  is  wounded  above  the 

rd  ialercostnl  space,  the  pleural  cavity  is  opened  ;  if  below  the  third  interspace, 

■^biblj'  wea^  inju^.    Tamponing' the  wound  above  the  third  interspace  is 

HjK  impossible,  while  this  procedure  can  be  carried  out  below  the  third  inter- 

)unt  of  the  triangularis  sterni  muscle. 

§Tbfl  PBiiGSOSis  in  wounds  of  the  internal  mammary  arterj-  lias  been 
H  tmlavonible,  since  Voss  collected  the  vases  and  showed  that  the 
EtfitT  is  OS  high  as  68  per  cent.  This  high  death-rate  was  largely 
B  ta  secotidary  septic  inflammatory  processes,  and  in  nearly  all  of 
w  cum  plications  antiseptic  surgery  will  relieve  in  the  future. 
Semmhirff  hemorrhnge  is  responsible  for  many  deaths  after  injury  of 
ihi»irter)*.  Billroth  had  a  ease  of  secondary  hemorrhage  from  a  wound 
(ftliis  vessel  as  late  as  the  fifteenth  day,  but  fortunately  the  bleeding 
ni'nintnilled. 

Vulkmana  had  a  fatal  case  of  secondary  hemorrhage  into  the  pleural 
avltjrupou  the  ninth  dav.  Palmer  lost  a  ease  of  .seeondar\' hemor- 
riflpi  a*  late  a.t  (he  lifty-f..iirth  day. 

Tbein.u;,\<)Si.sof  itijnrvof  tlir  internal  mamniaryartery,  if  the  lesion 
u^ualiil  alxive  the  thin!  iiiiii>n-i;il  space,  includes  dyspnoea,  choking, 
nl luminth'tRix.     If  below  thu  tliii-d  interspace,  the  respiratory  symp- 
H^ucalisent. 

'iliaenmis  of  injury  of  this  artery  is  attended  with  no  difGcnlty 
W  bhiod  flows  luit  toward  the  surface,  but  it  is  often  extremely  dim- 
Indetennine  this  injury  if  the  hemorrhage  is  internal.  Under  these 
Mtanees  raplil  aii.'cmin,  the  situation  of  the  wound,  and  the  signs 
Mcnnn-ession  from  blood  are  the  points  which  tiie  surgeon  con- 
«  aids  to  diagnosis. 
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The  TREATMENT  of  injury  of  the  internal  mammar\^  arten'  conaub 
of  ligation  of  the  wounded  vessel.  If  the  hemorrhage  is  primary,  the 
wound  in  the  vessel  should  be  found,  and  the  artery  completely  diviW 
and  both  ends  ligated.  If  the  hemorrhage  is  secondarj-,  the  artwj 
should  be  exposed  in  the  next  intercostal  space  above  the  wounded  {mot, 
and  the  vessel  tied  in  its  continuity.  It  has  been  necessar}'  to  resect  i 
portion  of  the  rib  in  order  to  reach  a  wounded  vessel. 

The  techniaue  of  ligation  of  the  internal  mammary  consists  of  making  it 
incision  parallel  with  the  rihs  and  in  the  centre  of  the  intercostal  space  at  rigk 
angles  to  the  outer  side  of  the  edee  of  the  sternum.  The  skin,  fascia,  pedoal 
muscle,  and  intercostal  muscle  are  all  divided  and  the  vessel  exposed.  The  artm 
runs  one  centimetre  to  the,  outer  side  of  the  sternum,  and  has  the  vein  between  tt 
and  the  border  of  the  sternum. 

Langenbeck  suggested  another  incision  parallel  with  the  artery,  and  at  tk 
point  of  election  of  ligature  made  a  horizontal  incision  at  the  upper  terminatioa 
of  the  vertical  incision.  This  T-incision  affords  more  room  to  the  operator.  Vbit 
pleura  must  not  be  injured  when  the  resected  portion  of  the  rib  is  lifted  (nm 
beneath  by  an  elevator.  The  edge  of  the  rib  must  be  made  smooth,  so  that  no  ii' 
consequences  may  follow  from  the  sharp  edges  of  the  divided  rib.  The  hsmo 
thorax  must  be  relieved  by  incision  below,  and  a  drainage-tube  can  be  introducet 
above  through  the  original  wound,  now  enlarged  by  a  partial  resection,  and  carrier 
into  the  pleural  cavity  and  out  of  the  chest  at  the*  point  below  where  the  woaiH 
was  made,  to  afford  drainage  for  the  blood  contained  in  the  pleural  cavity.  Th< 
pleural  cavity  can  be  irrigated  through  the  tube,  if  necessary,  by  an  antisepcii 
solution. 

Injury  of  the  thoracic  duct  occurs  in  consequence  of  stab  and  gun- 
shot wounds,  and  also  as  a  result  of  contusion  of  the  thorax  and  fractan 
of  the  vertebrae  and  ribs.  The  duct  has  been  ruptured  by  dilatation  a 
a  result  of  pressure  of  an  abdominal  neoplasm  ;  also  from  stenosis  d 
the  duct  the  result  of  inflammation.  If  the  wound  has  an  externa 
opening,  a  whitish  fluid  escapes,  which  upon  analysis  proves  to  b 
chyle.  The  fluid  has  been  known  to  escai>e  into  the  pleural  t^aNnty,  anc 
that  cavity  tapped  upon  the  supposition  that  an  empyema  existed.  Ai 
important  clinical  sign  as  to  the  character  of  the  fluid  is  its  coagulabilit; 
upon  exposure  to  the  external  air  and  its  milky  appearance  if  removes 
during  the  process  of  digestion. 

Wounds  of  the  pericardium  may  occur  as  a  result  of  fracture  ol 
the  ribs  or  stenium,  but  they  arc  generally  produced  by  a  stab  or  bulk 
wound.  The  injur}'  is  serious  on  account  of  the  mechanical  pressor 
of  the  blood  upon  the  heart. 

Paracentesis  pericardii  should  be  i^erformed  if  the  diagnosis  be  cei 
tain  of  hemorrhage  into  the  sac :  ice  applied  over  the  pericardium  ha 
been  suggested  in  conjunction  with  the  administration  of  opium,  and  onl 
sufficient  cardiac  stimulants  to  prevent  heart  failure.  Ovcr-stiraulatio 
is  of  course  attended  by  fatal  results.  The  place  to  perfonn  paracen 
tesis  pericardii  is  in  the  fifth  intercostal  sjKice,  just  to  the  left  of  th 
sternum. 

Wounds  of  the  heart  may  be  caused  by  traumatism,  as  a  gunshc 
or  stab  wound,  or  by  perforation  of  a  fractured  rib.  These  wounds  ar 
not  necessarily  fatal. 

Tlie  SIGNS  of  a  wound  of  the  heart  are  great  pain,  cardiac  syncope 
hemorrhage  into  the  pericardial  sac,  flatness  upon  percussion  over  th 
pericardium,  with  an  increase  of  the  limits  of  the  sac  and  diminution  ol 
the  heart-sounds.     Death  may  occur  in  consequence  of  mechanical  pre* 
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EAfPIIYSEMA. 

t  npon  the  heart  by  blood  in  the  perieardium  or  paralysiB  of  the 
n-DUi^'les  owing  to  injnrv. 

The  TBRATMENT  of  wounJs  of  the  heart  consists  in  preventing  cere- 
'  amemia  by  lowering  the  head  ;  in  a^ording  relief  from  pain  oy  the 
of  »pitim;  in  Etireiulating  the  patient  with  judgment,  since  over- 
lulalion  is  attended  by  (jiiickly  fatal  results ;  and,  finally,  in  increaw- 
tlie  bodily  temperatnre  by  the  application  of  artificial  warmth. 
Rupture  of  the  heart  is  a  fatal  injury.  Gamgec  collected  28  cases, 
8  of  which  there  was  no  injury  of  the  thoracic  wall.  In  about  14  of 
rases  the  pericarthwm  wiis  uninjured.  The  right  ventricle  was  nip- 
td  by  traumatism,  while  the  left  ventricle  waa  ruptured  by  other 
ees.  In  all  of  the  causes  of  rupture  there  was  found  to  be  fatty 
pm-mtion  of  the  heart- muscles.  Rupture  has  occurred  during 
taiif  i>T  on  account  of  an  embolus  or  a  thrombus  of  the  coronary 
tries  iir  its  branches  ;  also  by  an  abscess  involving  the  muscular  walU 
the  heart ;  or,  finally,  by  the  escape  of  blood  from  a  ruptured  aneur- 
saliiiic. 

Id  traomatisni  of  the  upper  part  of  the  vertebral  column  or 

diswises  or  tumors  of  the  segments  of  the  conl  It,«elf  there  are  prea- 

trertain  neirous  manifestations  which  affect  the  thorax.     These  phe- 

uiemi  should  l>o  studied,  because  upon  an  accurate  interpretation  of 

Biliagnosis  of  the  lesion  and  its  situation  can  be  established.    They 

IT  immediately  in  ease  of  fracture  or  disloealion  or  foreign  body, 

irt  time  after  the  injury  in  case  of  hemorrhage,  and  a  long  time 

fT  the  bi^inning  of  the  cause  in  caj^e  of  disease  or  tumor,     {Mile 

Ill  the  case  of  disease  or  tumor  the  onset  is  therefore  slow  and  grad- 
I,  while  in  hemorrhage  it  is  shortly  after  the  injurj-,  and  in  fracture 
d  dislocation  immediately  upon  receipt  of  the  traumatism. 


We 


Emphysema. 

ITiis  condition  arises  in  consccpionce  of  the  eacope  of  air  from,  the  pul- 

iwnji  org<tv»  into  the.  nuJ^acent  mibriitaneoiia  tisniwu.     The  emphysema 

orcur  as  a  result  of  a  wound  of  the  lung  produce<l  by  mechanical 

We  or  by  a  stab  or  gunshot  wound.     Emphysema  may  occur  also 

"t^mia  an  injury  to  the  lung,  in  which  case  the  air  is  suckeil  in  through 

tnlviilnr  •■kin-wound  from  without  into  a  wound  in  the  pleura  during 

iW|)iralorj-  acts.     This  condition  gives  rise  to  a  pneuuiothorax,  the 

Fjy'ital  signs  of  which  are  the  same  as  are  onlinarily  found.     On  the 

luiul,  an  emphysema  may  arise  in  consefiuenco  of  a  rupture  of 

ur-V(«icle«  in  the  lung  and  the  pleura  be  uninjured.     This  variety 

Kctophysema  usually  affects  the  mediastinum,  and  then  the  cervical 

"Pwi,  aiul  is  the  result  of  a  sudden  violent  compression  of  the  chest- 

•ilL 

111' conili lion  may  be  to  extensive  thnt  the  patient's  Teaturea  are  obliterated 

'  "ici  of  respiration  seriously  impaired.  The  writer  has  observed  Ihe  eiupby- 


u>  rnckliu 
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I  injury  to  the  lung. 

me  of  tiie  scalp  or  in  me  palms  oi  the 
•«  M  Ibc  aolea  of  the  feet,  The  air  is  forced  uloiij;  between  the  planes  of  con- 
^>*  tiMUv  br  tiie  action  of  the  muscles.    Assuctated  with  emubvseiua  is  usnoJlr 
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Emphy9cma  may  occur  as  a  result  of  sepsis,  in  which  case  the  bubblcv  of  eu 
are  generated  in  consequence  of  putrefactive  changes.  Emphysema  may  Ui> 
occur  from  the  escape  of  intestinal  gas  as  a  result  of  a  wound  in  the  intestine. 

Emphysema  may  finally  be  caused  by  a  valvular  skin- wound,  in  which  cm 
the  air  is  sucked  into  the  subcutaneous  tissue,  and  cannot  escape  from  the  opeoioi 
on  account  of  the  closure  of  the  valve. 

In  the  traumatic  variety,  due  to  an  injury  of  the  lung  or  pleura,  the  Pkonyost 
is  not  necessarily  serious,  since  the  air  soon  becomes  aosorbed.  If  the  cxtravui- 
tion  is  very  extensive,  so  as  to  endanger  the  integrity  of  the  skin  or  to  produce 
symptoms  of  suffocation,  incisions  are  indicated.  This  operative  interferenct, 
however,  is  never  to  be  resorted  to  except  in  extreme  cases,  as  phlegmonous  inflam- 
mation and  death  have  followed  simple  incisions.  If  the  operation  is  performed, 
it  should  be  under  the  moat  rigid  antiseptic  precautions. 

In  septic  emphysema  the  prognosis  is  not  so  favorable,  since  the  condition 
denotes  a  very  intense  variety  of  sepsis. 

The  TREATMENT  consists  in  combating  the  sepsis  by  the  application  of  the 
principles  of  antiseptic  surgery. 

In  intestinal  emphysema  the  prognosis  is  most  unfavorable,  and  the  only  treat- 
ment is  an  immediate  laparotoinv.  The  wounded  gut  should  be  sutured  and  the 
peritoneal  cavity  washed  out  under  the  most  strict  antiseptic  precautions. 

Intercostal  Neuralgia. 

This  has  been  treated  by  surgical  interference.    Von  Niissbaum  sug- 

fested  and  carried  into  practice  the  operation  of  stretching  the  nene?. 
n  one  case  he  exposed  by  incision  the  eighth,  ninth,  and  tenth  intercostal 
nerves.  The  incisioa  began  6  cm.  from  the  vertebral  cohmin,  and  was 
carried  6  cm.  through  the  integument,  fascia,  and  the  intercostal  mu?cle5w 
The  nerve  was  then  isolated,  as  it  accompanies  the  artery  and  vein.  In 
another  case  this  same  operator  cut  down  upon  the  eightli,  ninth,  and 
tenth  intercostal  nerves  upon  both  sides  in  front  between  the  xiphoid 
cartilage  and  tlie  umbilicus,  and  ujwn  the  outer  edge  of  the  rectus 
abdominis.  In  performing  the  operation  he  wounded  the  peritoneum 
u|K)n  the  right  side,  but  the  case  terminated  favorably. 

The  Thoracic  Walls. 

The  diseases  of  the  bones  and  cartilagres  of  tlie  thoracic  ])arieto$ 
include  carie.s  and  n^crosi^,  perioHtitis,  ottteomyelitiSy  also  chomlritiit  and 
jyerichondritis.  These  processes  may  arise  in  consequence  of  sypliilis, 
tuberculosis,  scurvy,  and  the  infective  fevers,  notably  typhoid.  Any  of 
these  conditions  may  give  rise  to  sinuses  which  become  tortuous. 

The  TREATMENT  cousists  of  Opening  up  the  sinus  down  to  the  l)oiie» 
and,  if  the  latter  is  diseased,  scraping  the  bone  as  well  as  curetting 
the  sinus  itself.  The  tnick  of  the  sinus  should  be  packed  witli  icxlo- 
form  gauze,  so  as  to  permit  the  wound  to  heal  by  granulation  from  tlw 
bottom. 

In  addition  to  acute  abscesses  and  phlegmonous  inflaromationf  coU 
abscess  is  often  found  upon  the  thoracic  parietes.     As  this  variety  of 
abscess  is  associated  witli  tuberculosis,  there  is  danger  of  a  general  infec- 
tion.    Th(^  abscesses  should  be  opened,  irrigated,  curetted,  and  drained. 
Injections  of  a  solution  of  iodoform  and  glycerin  are  found  ujseful,  as 
well  as  a  solution  of  the  bichloride  of  mercurj^  after  which  iodofi^mv 
j)owder  should  he  dusted  over  the  abscess  and  into  the  cavity.    The^s^ 
abscess(\^  may  occur  indei)endent  of  any  bone  lesion. 


THE  THORACIC  WALLS. 


It  must  be  borne  in  mind  that  abscesses  upon  the  thoracic  wall  have 
leen  known  to  perforate  an  intercostal  space  and  burrow  their  way  into 


Ecoiloa  nf  veitebne,  the  result  or  pr» 


""^  lung  itself.     Under  these  circumstjinces  the  pus  is  expeetoratcfl. 
ia  these  cases  there  is  no  purulent  collection  in  the  pleural  cavitv,  and 


274 


SUBGBRY  OF  THE  CHEST. 


the  external  abscess  disappears  by  abeorptioo  from  the  sur&ce  (^ 
thorax. 

Caries  oj  the  riha  or  cariil<iges,  or  even  periostitis,  lias  been  koam 
pve  rise  to  a  pleurisy  or  abscess  of  the  ling  by  propagation.   ' 

Sleuritic  eifusion  is  caused  by  the  conveyance  of  germs  from  the  seal 
isease  through  the  lymph-channels  direct  to  the  pleura.  Thegamei 
be  said  of  inflammatory  affections  of  the  diaphragm  as  well  as  of 
eases  of  the  liver. 

The  bodies  of  the  vertebne,  as  well  as  the  sternum  itaelf,  are  oflen  endc 
consequence  or  the  pressure  of  an  aneuriam.  In  ca»e  of  perforation  of  theUn 
the  sac  protrudea,  and  aome  of  the  signs  are  identical  nrith  those  of  abswie  of 
thoracic  parietea.  This  mistake  must  not  be  made,  as  an  incision  intothi 
upon  the  suppositioD  that  the  tumor  is  an  abscess  would  terminate  in  in 
death. 

SuBPBBENic  Abscess. 

Subphrenio  abeoeee  was  first  described  bv  Barlow  in  1S45.  Hilton  Fi 
collected  several  cases,  and,  following  bis  article,  Leyden  and  Beck  hare  | 
lished  classical  monographs  upon  the  subject.  Von  Volkmann  in  ISiEl  da 
atrated  that  purulent  collections  beneath  the  diaphragm  could  be  treated  bj 
gical  interference. 

Fia  121. 


The  CAUSES  of      1  phre    c     I  see  «  ar 
of  the  diaphragm  il  I    le  on    of  t!  t 

with  disturbance     f  th     k  ine     esijecall 
higher  upon  that  side. 


^  connected  with  traumal 

s  on   cl    notably  ulcer ; 

he  left   since  this  org 
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"Hie  ;in(Mimococi.'09  Iim  been  demonstrated  to  be  a  common  cause  of  aub- 
phrrnii-  Bbscess.  Pi-rforation  of  the  cwcum  has  likewise  given  rise  to  this  variety 
111  nlwci'ss,  na  well  as  perronitioii  of  the  small  intestine,  nutahly  the  ilium.  There 
»re  t  few  cases  reported  in  nhich  the  echinocoucu^  wa«  the  excitine  cause. 
Ab*M«M«  oonn»Cl«a  with  Polt's  diseaae  when  situated  in  the  eon-eaponding  seg- 
mnt  nf  the  vertebne  have  given  rise  to  thia  special  variety.  Weir  reports 
OMH  in  which  the  disenee  was  iiecoiidary  to  appendicitis.  Id  th'ene  coses  the  pus 
I  (itcmI  ita  wny  upward  between  the  liver  and  the  diaphragm.  Janeway 
^rid  two  caMcs  produced  by  carcinoma  of  the  pylurus,  and  several  cases  have 
n  collected  showing  the  origin  of  the  disease  due  to  ail  ulcer  of  the  duodenum. 

Thesioss  AND  SYMPTOMS  of  subphrenic  abscess  vary  according  u> 

eiirigin  and  epw^ial  varielj-.     The  history  of  the  illness  leading  up  to 

be  development  of  the  abscess  must  always  be  coDsidered. 

If  the  abscess  be  due  to  a  gastric  ulcer,  disturbam-es  indicative  of 

It  leMon  have  preceded  its  development ;  if  to  eclunococcus,  the  his- 

Tof  that  disease  precedes  the  formation  of  the  abscess  beueatli  the 

i]Jirapn ;  if  to  abscess  of  the  kidney,  examination  of  the  urine  may 

iiiw  *nnie  light  upon  the  dingniisis.     Usually  the  abscess  if  situated 

Ml  the  anterior  surface  of  the  kidney  gives  rise  to  swelling,  pain, 

tdrnicss.  and  collateral  tedema  in  the  abdominal  wall. 

If  llic  aliscess  be  the  result  of  a  perforation  from  the  pleural  cavity 

fctnward,  the  signs  of   pleuritic  effusion   and  empyema  precede  the 

S)[i» of  nri'scnce  of  pus  licneath  the  diaphragm  (Fig.  122).    The  explor- 

ijigftofdle  will  afford  valuahle  infor- 

littiim  ai  to  the   diaracter   of  the 

liiL    If  it  ii*  subjected  to  micni- 

'ipiial  exumitiation,   the    presence 

■  •pccial  germs  like  the  pnenmocoe- 

Ainocoocup,  or  l«icillus  tnl^T- 

i  throws  some  light  upon  the 

iJogy  and  diagnosi.1, 

Fi'irbringer  has  called  attention  to 

fnuitions  which  are  eonimunicated 

tlw  exploring  needle  when  intn>- 

fwl   inio     the     abscess-cavity    as 

itbrpiomunic   of   thii^   iliscase. 

Weir  Ibis  cnllcd  attention  to  the 

biol  fiit-t  that  iiispinttioii  increases 

I*  "iilflijw  of  the  pus  through  the 

mniibi  in  Miibphrenic  abscess,  while 

f  same  respiratory  movement  diminishes  the  outflow  if  the  purulent 
•"wtiim  is  ill  the  pleural  cavity  alone.  Mayal  has  recently  called  ntten- 
™  t'l  llie  fact  that  the  manometric  pressure  may  be  absent  if  paralysis 
•  jW  liiaphragm  is  present. 
fiB  l'l!VHic.\l.  fliGSS  are  most  important.  Tlie  abscess  may  be 
H)on  the  right  side,  aa  is  often  the  case,  owing  to  the  fact  that 
'lAnuiic  alisee^ises  frequently  develop  from  some  disturbance  con- 
*J  wilh  the  intestinal  <nnal,  notably  the  ilio-ciecal  valve  and  the 
*>!  and  other  veins  in  this  \-icinity. 

■V'p  pcrcu^ion  elicits  pnlmonarv  resonance  in.-ilead  of  liver  dnl- 
*>  wnl  absence  of  the  respiraton,-  murmur  fnim  the  third  or  fourth 
>W  downward.     The    line  of  flatness  beneath  the  diaphragm 
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changes  acconling  to  the  attitude  of  the  patient.  SuccuBsioD  i 
obtained  by  placing  tlic  ear  over  the  seat  of  the  abecesii,  then  Ehikif 
the  patient,  and  the  siiccussion  note  will  be  found  to  be  limited  folk 
eulxliaphragniatii;  region. 

The  absence  of  congh  in  connection  with  purulent  collections  in  dt 
region  points  to  the  subdiaphragmatic  origin  and  seat  of  the  iaiu 
opposca  to  a  pleuritic  origin.  In  some  cases  perforation  of  the  loif  b 
followed  and  the  pus  expectorated.  In  all  catics  of  purulent  ctiDeclirai 
in  this  vicinity  the  expectoration  should  l>e  microscopically  exaciiDed, 

Litteo  has  catlod  attention  to  a  new  diagnostic  sign  to  which  beb 
j^vcn  the  name  of  "diaphragm  phenomenon."  This  dgn  consistsofi 
"shadow-like  line  moving  across  the  chest  down  and  up  Hilii  enit 
inspiration  and  expiration." 


Lcfl-aldL-d  Hubphreutc  Hbacese  (cnnUlnlnggiu)  (Beck). 


«/'>rJ 


Tlie  TREATMENT  of  subphrenic  nhitcfsx  consists  of  evaeuatioa  of  '^^^^ 
pits,  followed  by  free  drainage.  When  the  diagnosis  is  made  ccrtai^^ 
free  incision  slionld  Ix;  made,  witli  resection  of  a  portion  of  the  rib  ^^^^ 
necessan.-.  Beck  suf^jcsts  the  sjmico  between  the  eighth  and  tenth  rit-'^^* 
in  the  mid-axillar\'  line.  If  the  entrance  of  air  into  the  pleural  a^"  ^^ 
causes  dangerous  symptoms,  the  final  incision  can  be  postponed  for  t»  ^^^ 
or  three  days.  Bull  in  one  cast'  stitched  the  pleura!  surfaces  to  a\i» 
infection  of  the  i)Ieuni.  General  nniesthesia  may  be  indicated,  but  »-  ^^ 
the  pus  be  near  to  the  surface,  the  abscess  can  be  opene<l  by  the  une  '^^^3 
the  chloride  of  ethyl  and  <-i>caine  and  the  other  spray,  comluned  wil^^^ 
free  alcoholic  stimulation  by  the  month.  In  regard  to  tlie  irrigation  (^^^^, 
the  absm-ss  after  incision,  the  sumo  rules  hold  good  which  ha%'e  b« — —"^ 
given  in  councction  with  Empyema. 


The  Mediastinum. 

I  is  the  space 


the  nicdinn   line  of  the  body  formed  tn  C 
III  frunt  the  epace  is  bounded  by  the  ttenit. 


TUt:  MFDIASTIN('.}f. 

_  id  br  th«  rertebrx,  aod  upon  the  eidcs  by  the  plcurte.  The  space  is  divi<1ed  into 
Wiem-r.  luiddte,  and  posterior,  and,  with  the  exception  of  the  lungH,  all  the 
'c  Tiscvm  are  foutid  id  this  apace. 

c  uitL'rior  luediaalinuni  containB  the  origin  of  the  sterno-iiyoid,  the  stenio- 
I,  am]  triaagularis  sterni  muscles,  the  ibymus  gland,  lympliatica,  and  the 
_    il  Dikmm&jy  artery  of  the  left  side. 

Tbe  middle  niediastiaum  coDtaioB  the  pericardium  with  the  heart,  the  aacend- 
•prtft,  the  pulmonary  arteries  and  veins,  the  superior  vena  cava,  the  bifurcu- 
.  irf  the  trathea,  and  the  (ihrenic  neryea. 

Tlie  pOBt«ri or  mediastinum  contains  the  thoracic  duct,  the  rasophaeus,  lymphat- 
itbepntUDM^aatricaiid  splanchnic  nerves,  the  descending  archof  tne  aorta,  the 
ittf  and  1ms  ozygoa  veins,  and  the  left  euperior  intercostal  vein. 
Tlie  isjuries  of  the  mediastmum  consist  of  contusiuns,  wounds, 
iftiiri'.*,  iiniJ  ilislixsilions  of  the  sternum. 

Contusions  nf  rlie  nu-cliastinuni  may  arise  from  blows  and  falls 
m  tile  oJK-sl  anJ  from  crushing  of  the  thomx.  The  contusion  may 
eaocitra[iaiii<'(I  by  a  hasmatoma  which  gives  ri»e  to  serious  cardiac  dis- 
If  bltMd  collect*  in  the  space,  aspiration  of  the  cavity  is 
idirated. 

The  TREATMENT  for  simple  contusion  is  absolute  rest  liy  fixation  of 
Ihc  thorax  by  mcun»  of  adhesive  pliuiter  and  by  the  administration  of 
0  allay  jKiin  and  to  eouti-ol  the  movements  of  the  chest. 
Wounds  of  the  mediastinum  follow  gimshot  and  stab  wounds,  and 
trKiious  in  proportion  to  the  associated  injuries  of  the  viscera  con- 
kined  u-ithia  the  space.  Hemorrhage  is  to  be  treated  as  described 
ftove  in  crmaection  with  Cootnsiou,  and  the  special  injury  of  each 
nKDsi^to  be  dealt  with  according  to  rules  laid  down  in  connection 
h  injury  of  each  oi^in.  The  foreign  body  should  bo  removed  iu  all 
H  if  possible,  and  the  parts  dressed  antiseptically  and  the  chest 
Dmnbilin^.  Fractures  and  dislocations  of  the  ribs  and  sternum  are 
icmwd  in  another  chapter  especially  devoted  to  this  subject. 
Tbe^n>at  danger  besides  shock  in  all  mefliastinal  injuries  is  that  of 

»-fiirmati(m — a  condition  soon  to  be  discussed. 
Mediaetinitia  may  be  either  acute  or  chronic.     Aciite  mediastinitis 
'''!•<  its  origin  from   infection,  from  cervical   abscesses,  from    canes 
I  nwnwis  of  the  ribs,  sternum,  and  vertebra,  fnim  injury  such  as 
sJint  and  (itab  wouud.s,  and  also  in  consetjuence  of  a  fracture  of  the 
e*  forming  the  anterior  wall  uf  the  mediastinum.     Inflammation  of 
W mtKliastinum  has  been  iibMTvcd  in  connection  with  typhoid  fever, 
Ifopeius,  nud  measles,  ami  tithcr  iiitectioiis  and  contagions  diseases. 
Tne  8IGN8  ASD  SYMPTOMS  cousist  of  Substernal  pain,  which  is  in- 
d  iiiKm  coughing  or  deep  inspiration,  dyspnoea,  cyanosis,  localized 
a,  diflicult^'  of  deglutition,  and  jwilpitution  of  the  heart.     Flue- 
si  may  exist,  and  a  bulging  at  tin-  ipisttrnni  notch  and  in  the  cor- 
mUng  intercostal  sjiaccs.     PerLiis-^itui  <ivii-  the   mediastinal   area 
lints  dalnoss,  changing  accordirif;  tn   the   jinsiliuTi   which  the  patient 
"Kfflies.     Auscultation  reveals  IJie   lo.ss  •>{'  rc.^pi nitory  murmur  over 
*  srei  of  the  ab.scess. 

ChilW,  rigors,  elevation  of  temjierature,  rapid  and  irregular  pulse  are 
•owg  the  constitutional  disturbances. 

ThepeiHTal  constitution  of  the  patient,  (he  character  of  the  suppn- 

■tWjn,  »ih1  the  tendency  of  the  pus  to  burrow  influence  tile  I'KiHi.MWiS, 

"K  TREATMENT   of  acute   oicdiastlnitis   consists   in  aifording  an 
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escape  for  the  pus  and  in  irrigation  and  drainage  of  the  cavity.  Ai 
incision  is  made  over  the  most  prominent  point  of  bulging  through  tkr 
skin  down  to  the  abscess-wall.     A  trocar  and  cannula  can  now  Ik 
inserted,  and  a  small  quantity  of  pus  allowed  to  escape,  the  amount  of 
which  depends  upon  the  condition  of  the  pulse.     Sudden  ^nthdrawd  of 
all  the  pus  at  once  may  cause  fatal  syncope.     The  drainage>tubc  can  be 
inserted  through  the  cannula,  and  the  latter  withdrawn  after  the  draia- 
age-tube  is  in  place.     If  the  surgeon  is  unable  to  reach  the  puskr 
incision,  trephining  of  the  sternum  has  been  suggested,  but  it  isi  in 
operation  fraught  with  great  danger,  and  is  only  to  be  resorted  to  in 
cases  of  great  gravity.     If  by  pressure  of  the  pus  necrosis  of  the  rtw* 
num  has  taken  place,  a  still  more  serious  operation  is  called  for— vii 
excision  of  the  sternum.     This  operation,  while  called  for  to  save  the 
patient's  life,  is  nevertheless  a  most  serious  undertaking.     Before  cut- 
ting down  u})on  the  abscess  or   trephining  the  sternum  or  exsectinj 
it   the   surgeon   must   be   certain    that  he  is  not  dealing  with  an  an- 
eurism. 

Chronic  medisBtinitis  may  be  caused  by  pulmonarj'  tuberculosis  or 
from  scrofulosis,  or  be  the  result  of  primary  mediastinal  disease. 

The  SIGNS  AND  SYMPTO^LS  are  very  similar  to  those  mentioned  b 
connection  with  the  acute  variety.  The  pain  may  radiate  to  the 
shoulder  or  be  transmitted  around  the  chest-wall  bv  the  intercoiiital 
ner\'es.  This  is  likely  to  occur  when  the  pus  is  found  in  the  posterior 
mediastinum.  The  pain  may  be  situated  in  front  of  the  chest  at  tlie 
termination  of  the  intercostal  nerves,  from  pressure  of  pus  on  the  root* 
of  these  nerves  at  their  origin. 

The  TREATMENT  of  chrouic  mediastinitis  consists  of  aspirating  tlic 
mediastinum  just  as  soon  as  the  presence  of  pus  is  evident.  If  the  pus 
is  found  in  sufficient  quantities  to  cause  bulging  of  the  chest-wall, 
incision  can  be  made,  using  the  same  ])recautions  as  have  been  raen- 
tione<l  in  connection  with  acute  mediastinitis.  Great  care  should  be 
exercised  if  the  aspinitor  is  employ e<l,  lest  any  air  enter  the  mwliasti- 
num,  since  this  would  rai)idly  convert  a  chronic  into  an  acute  absct^s. 
The  withdrawal  of  only  a  small  quantity  of  pus  at  a  time  must  be 
practised,  so  as  to  avoid  a  fatal  collapse.  The  continuous  draina)|:e 
extending  over  a  short  time  is  the  safer  method. 

The  Lungs. 

Before  describing  the  surgical  diseases  of  the  lungs  it  is  necessary  to  preface 
the  subject  by  a  few  anatomical  facts. 

The  lung  itself  never  completely  fills  the  pleural  sac,  which  explains  tl»< 
absence  of  dyspnoea  in  small  effusions.  This  anatomical  fact  serves  to  explain  tb* 
escape  of  pulmonary  lesions  in  a  restricted  number  of  penetrating  stab  wounds  o'S 
the  chest. 

The  lung  itself  also  fails  to  suffer  collapse  in  external  injuries  if  the  opposiC^ 
lung  carries  on  respiration  and  the  accessory  muscles  are  not  paralyzed.  Willian^ 
has  pointed  out  that  a  sound  lung  soon  expands  when  pressure  of  the  extemf^ 
atmosphere  is  interrupted. 

Garhind  in  his  excellent  book  on  Pneumo-rfi/namirs  demonstrates  that  the  lun 
does  not  ''swim  uj)on  an  etTusion,  but  that,  by  virtue  of  its  retractility,  it  support 
the  entire  body  of  the  effusion,  togctlior  witli  the  diaphragm,  until  the  weight  o-- 
the  fluid  exceeds  the  lifting  force  of  the  king;  that  the  position  and  shape  whic 
the  lung  assumes  when  associated  with  an  etliision  are  determined  by  the  balance 


■Son 


ABSCESS  OF  THE  /.f.'.VG. 


279 


r«n  llie  neigfat  of  the  fluid  and  the  elasticity  of  the  lung;  that  the  position 
iliBpe  which  the  effusion  assumes  ore  determined  by  the  varying  degrees  of 
aihly  in  diD'ercnt  (lurta  of  the  lung  aad  by  the  position  of  the  patient ;  that 
cites  of  weight  of  an  efiusion  ia  free  to  net  upon  the  diaphrae^  according  to 
ilic  giavity ;  that  the  diaphragm  does  not  Itag  down  until  the  weight  of  the 
eiceeds  the  lifting  force  of  the  lung,  and  the  same  hold«  good  for  the 
iUntinn  nfthe  intercostal  depression:  that  the  heart,  mediastinum,  etc. are  not 
tuil  nut  of  plare  by  an  elttanion,  whether  of  air  or  of  tluid,  but  that  those  \iaTts 
idnwn  oTcr  by  the  opposing  lung.  Euormous  effusions  may  of  course  increase 
dltplacement." 

The  lon^  may  be  the  eeat  of  abscess  and  of  gangrene,  to  relieve 
^  of  wliich  conilitinns  sm^cal  operations  have  been  performeti  witli 

Absoees  of  the  lun^  may  result  from  a  pneunioDia,  from  a  stippura- 
iDdamniation,  from  the  presence  of  a  foreign  htxly,  or  from  a  septic 
ibolas  fierived  from  a  betl-sore  or  a  wound,  or  an  ulcerative  endocar- 
fnnn  the  uterine  sinnse.s ;  from  an  otitis  media ;  from  tiil>erculosis ; 
fnima  fractured  rib  or  sternum.     Abscess  of  the  lung  may  loo  also 
by  HU  osteomyehtis  of  the  bones  forming  the  thorax,  by  a  penc- 
iling (nmshot  wound,  by  an  empyema,  or  by  ulcerating  mediastinal 
in;  likewise  by  tmuraatism  and  by  pviemiu.     It  may  also  be  caused 

Sihilis,  by  bronchiectaHis,  by  extension  of  an  hepatic  absccs,",  by  an 
tjon  or  d^lutitiou  pneumonia,  by  puerperal  fever,  and  finally  by 
tnm  of  rib,  sternum,  or  vertebrse. 

TbvsmKR  AND  SYMPTOMS  of  abscem  of  the  [img  consist  of  a  limited 
natDial  area  of  dulne^te,  changes  in  the  respiratory  murmur,  iDcreuse 
ihi'  fremituci,  and  vocal  resonance  and  bnmehial  whisper. 
ThcADutum  is  most  offensive,  and  the  pus  is  greenish  or  brown  in 
ur.  Slireds  of  lining  tissue  are  found  under  the  microscope;  also 
I  of  fat  and  hEematoidin  and  elastic  fibres.  Septic  micrococci 
I  found  in  the  di.-ichargo,  and  the  absence  of  the  bacilli  tuberculosis 
diidesthe  prolMibilily,  though  not  the  ixtsslbilitj",  of  tulierculosis. 
The  presence  of  pus  in  the  lung  gives  rise  to  constitutional  disturb- 
K,  such  as  is  found  in  eonnec^tion  with  the  formation  of  pus  in  other 
rbof  thebtxly. 

The  TREATMENT  of  al)scess  of  the  lung  consists  in  the  evacuation 

tbapos,  lo  which  operation  the  term  pneumotomy  has  lx*u  given, 

Rffore  o|KT7iting  tlit-  DiAGNOsrH    should  be  made  eertjdu  and  the 

tent  of  iliL-  absi-oss  mappoil   out  iiimiu   tiie  side  of  the  chest.      The 

'y,  liver,  and  heart  tihouhl  be  ciuefiilly  examined  before  attempting 

d  ihe  cavity  luesdi/td  by  means  of  porciMsion  and  aiis- 

and  by  Ihe  use  of  the  cxpluring  needle.     There  is  a  diversity 

as  to  the  special  anieslhelic  to  be  employed.     Some  recom- 

illilomform,  iMH-au-H'  the  timlency  to  coughing  and  vomiting  are 

Others  prefer  ether,  n<itwi(li-'l:inding  these  disadvantages,  Ixn-ause 

Hftfimulant  effect  upon  the  bejirt.     Still,  again,  othei's  prefer  nitmus 

Ue,  »inee  it  is  ihe  safer  of  the  two  niifesthelies.     The  use  of  the  A.  t". 

■Oilture  has  also  been  n ■commended.    Whatever  aniesthetic  is  selected, 

'(■idioc  stimulant  and  oxygen  should  be  at  hand,  and  the  hypodermic 

•MBi  charged  so  as  to  permit  of  no  delay  in  case  an  emereency  arises. 

rTlMlwtU>Ty  f^hould  be  in  re(idines.s  in  order  to  ensure  tne  safety  of 

>uu^ictJc  in  such  a  ca.se,  as  in  all  other  capital  operations. 
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Having  rendered  the  field  of  ojk* ration  thoroughly  sterile,  an  incihiuD 
is  made  down  to  the  intercostal  space,  and  then  an  aspirating  ncedH* 
intnjduced  into  the  abscess-(»avity.  If  adhesions  of  tne  pleura  to  the 
chest-wall  are  present,  the  oj)eration  can  be  completed  at  one  time. 

The  needle  acts  as  a  guide  to  the  surgeon  as  he  cuts  into  the  ca\it? 
of  the  abscess.  The  incision  into  the  lung  can  best  be  made  by  tt 
actual  cautery  knife,  but  very  great  care  must  be  exercised  in  the  u* 
of  Paquelin's  cautery  if  ether  is  employed.  A  serious  <»xplosion  hte 
followed  the  use  of  the  actual  cauterj'  in  thoracic  surgerj' ;  and  this  fort 
must  be  borne  in  mind. 

If  the  cavity  is  reacheil,  the  pus  will  flow  out  through  the  «innuU 
or  through  the  open  wound.  The  abscess-cavity  cannot  he  irrigated 
except  with  verj'  great  gentleness,  lest  the  limiting  abscess-memhrane  | 
wall  will  be  ruptured  and  the  fluid  be  let  free  to  set  up  a  jnirulent  bron- 
chitis. A  dminage-tube  should  be  inserted  and  left  in  »itu  as  long  a-^ 
pus  is  discharged. 

If  the  cavity  is  situated  unfavorably  for  drainage,  a  counter-opnin^ 
should  be  made,  provided  pleuritic  adhesions  are  present. 

If  after  cutting  down  through  the  intercostal  space  no  adhesions  of 
the  pleura  are  found,  it  is  best  to  terminate  the  operation  at  this  ^tage 
and  defer  its  completion  until  adhesions  have  formed. 

With  a  view  to  asHisting  nature  in  forming  adhesions,  Godlee  has  sugge^ted 
stitching  the  lung  to  the  chest-wall,  and  after  waiting  a  few  days  finish  the  opera- 
tion by  cutting  into  the  abscess-cavity.  Stitching  the  lung  to  the  chest-wall  i* 
attended  with  some  difficulty,  owing  to  the  friability  of  the  pulmonary  tissue  aD«i 
the  constant  movement  of  the  lung  on  account  of  respiration,  and  afso  owinjr  to 
the  small  opening  through  which  the  surgeon  is  obliged  to  work.  Even  when  thw 
step  in  the  operation  is  successfully  accomplished,  the  stitches  often  tear  after  a 
few  hours  in  spite  of  every  precaution  which  has  been  taken.  The  opening  of  the 
abscess-cavity  is  made  in  the  manner  already  described.  The  adhesion  of  the 
pleura  to  the  chest-wall  is  necei»sary  before  the  abscess  is  opened,  and  if  nature  hai 
not  already  accomplished  this,  the  surgeon  must  wait  a  few  days  in  order  to  pre- 
vent the  escape  of  even  a  few  drops  of  pus  into  the  pleural  cavity  and  thus  set  up 
an  empyema. 

The  resnlts  of  pneumoioviy  for  abscess  of  the  lung  are  most  encour- 
aging, since  there  have  been  15  cases  of  complete  recovery  whicli  the 
writer  collected  in  two  vears,  and  to  this  nimiber  it  is  safe  to  sav  that 
several  have  been  added.  This  is  a  most  remarkable  sho\\iug  for  a  new 
operation  designed  to  relieve  a  class  of  cases  which  hitherto  were  alnios't 
uniformlv  fatal. 

Tuberculous  abscesses  of  the  lung  have  also  been  subjected  to 
pneumotomy.     These  abscesses  can  be  curetted  and  drained  if  there  is  3. 
fistulous  o|KMiing  loading  to  the  cavity  or,  if  the  pain  is  verj'  severe,  i"«3 
those  cases  in  which  pleuritic  adhesions  have  formed.     It  is  impossible 
to  cut  away  enough  adjacent  pulmonary  tissue  to  remove  all  tlie  tiiWtm* 
containing  bacilli  tubenndosis ;  but  fortunately  it  does  not  seem  alway** 
necessary,  since  the  same  princi])le  holds  good  here  as  in  joint  tuberciJ* 
losis.     In  the  latter  cases  statistics  have  shown  that  in  resection  of 
tulx^rculous  joint,  even  if  some  infected  tissue  is  left  behind,  nature  wi  ^ 
arrest  the  disease  if  aided  by  surgical  interference. 

Gangrrene  of  the  lung  may  be  due  to  traumatism  such  as  a  gunsh«^- 
or  stab  wound  ;  from  contusion  of  the  chest-wall ;  from  the  presence  r^ 
a  foreign  body  in  the  bronchus;  from  an  infective  embolu^^ ;  from 
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taberculous  nbacesa ;  from  bronchiectasis ;  from  a  pneumonia ;  and  in  rare 
cases  from  diabetes  and  bulbar  paralyi^is.  This  cooditiun  may  also  fol- 
Utw  acute  interstitial  nephritis  consecutive  to  scarlet  fever.  Gangrene  of 
the  lung  may  also  be  caused  by  extension  of  suppurative  processes  in 
the  lung,  pleura,  or  diaphragm,  or  from  Pott's  diseiLse  or  infection  from 
bronchial  nodes,  and,  tinally,  from  pertussis.  It  is  seldom  if  ever  a 
primary  disease,  but  generally  secondary  to  some  inflammatory  lesion 
uf  the  lung. 

Gangrene  of  the  hmg  may  be  diffuse,  in  which  case  it  is  usually 
enil>(>lic,  or  it  may  be  circumscribed.  The  diffuse  variety  does  not  con- 
ceni  the  surgeon,  but  in  the  circumscribed  form  operative  interference 
can  be  undertaken.  The  localized  gangrene  may  vary  in  size  from  a 
bean  to  that  of  an  infant's  fist,  and  it  is  usually  situated  upon  the  periph- 
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Hydatid  cyst  of  the  Iutir  (Rledlnner). 

'■'7  of  the  lung,  and  generally  in  the  lower  lohe.     In  the  mass  the  bao- 
'POa  of  supjiuration  are  always  found. 

The  SIGN'S  AND  SYMPTfiMs  of  gangrene  of  the  Itmg  consist  of  cougli, 

f^'n,  rapid  respiration,  with  expectoration  of  a  sputum  containing  pus 

"''  necrotic  shreds  of  lung-tissue.     The  <Klor  from  the  breath  is  most 

^oenstve.     If  the  sputum  is  allowed  to  stand  in  a  glass  vessel,  three  dis- 

Qc-'t  strata  are  formed.     The  upper  is  ojKique  and  frothy  and  yellow  in 

■    **''jthe  middle  layer  is  serous,  and  the  lower  stratum  is  green  or  brown 

jS     *^^-    This  latter  contains  necrotic  pnlraonarj-  tissue  with  bacteria, 

,j\^^'«  of  triple  phosphates  and  fatty  acids,  fat-globules,  and  piis-t-or- 

Igjj.     Traube  has  aemonstrnted  that  the  ]iresence  of  clastic  fibres  is 

[^'^'^'teristic  of  lung-abscess,  t<^ther  with  chills,  elevation  of  tenijie- 

*^>  and  frequent  pulse. 
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The  PHYSICAL  SIGNS  reveal  the  presence  of  a  gangrenous  area :  in 
some  cases  the  signs  are  those  indicating  a  cavity. 

Fetid  bronchitis  may  be  mistaken  for  gangrene  of  the  lung,  but  die 
microscopical  examination  fails  to  show  the  presence  of  lung-tissue. 

The  TREATMENT  of  ^axifpcene  of  the  luner  is  by  pneumotomy,  tk 
technique  of  which  is  to  be  carried  out  practically  in  the  same  manner 
as  has  already  been  described  in  connection  with  abscess  of  the  lung. 

Hydatid  cysts  may  be  found  in  the  lung.  In  2137  cases  of  echini»- 
coccus  which  have  been  collected  from  various  reports,  212,  or  10  per 
cent.,  of  the  cases  affected  the  lungs. 

The  hydatid  cyst  in  the  lung  is  usually  small,  and  no  symptoms  of 
importance  are  present  to  establish  an  accurate  diagnosis.  If  the  cj'st 
is  large,  the  signs  of  intrathoracic  pressure  are  present,  and  this  coniii- 
tion  is  likely  to  be  mistaken  for  collection  of  fluid  in  the  pleural  cavitr 
or  tuberculosis  of  the  lung.  The  withdniwal  of  a  few  drops  of  the  fliiiil 
from  the  cyst  for  the  purpose  of  microscopical  examination  should  not 
be  omitted,  since  the  presence  of  booklets  in  tlie  fluid  establishes  the 
diagnosis. 

The  SURGICAL  TREATMENT  of  hydatid  cyst  involving  the  lung  L» 
called  for,  since  75  per  cent,  of  the  cases  terminate  fatally.  The  cyst 
can  be  tapjxjd  with  a  trocar  and  cannula  and  a  few  cases  of  cure  have 
been  reported  from  this  simple  ojieration.  On  the  other  hand,  sudden 
withdrawal  of  the  fluid  has  been  followed  by  fatal  collapse.  If  a  simple 
tapping  fails  to  relieve  the  condition  and  the  fluid  becomes  purulent, 
pneumotomy  is  indicated. 

Hydrothorax.  Hjemothorax,  and  Pyothorax. 

These  are  conditions  which  often  call  for  surgical  interference.  A* 
the  technique  of  the  operations  for  relief  is  practically  the  same  for  all 
these  conditions,  one  description  will  suflBce. 

The  SURGICAL  TREATMENT  of  thcsc  aflcctions  varies  according  to 
the  peculiar  character  of  the  fluid,  and  consists  of  thoracentesis,  thora- 
cotomy, and  thoracoplasty. 

Thoracentesis  is  an  o]>eration  by  which  fluid  is  wthdrawn  from  the 
pleural  cavity  by  the  intrcKluction  of  an  aspirating  needle,  a  trocar,  awl 
a  cannula,  or  by  a  special  instrument  known  as  an  aspirator  attached  to 
the  needle.  This  openition  is  to  be  preferred  when  the  fluid  is  not 
purulent,  and  when  the  object  to  be  obtained  is  simply  the  relief  uf 
mechanical  pressure  upon  the  lungs. 

This  operation  may  also  be  indicated  as  a  diagnostic  test,  as  the  cha- 
racter of  the  fluid  (^n  be  (jnickly  determined  after  its  withdrawal.   The 
signs  and  symntonis  of  effusion  into  the  pleural  cavity  must  necessaril'J 
depend  upon  the  character  of  the  fluid. 

Acute  hydrothorax  is  attended  by  a  serous  exudation,  and  is  due  "^ 
an  acute  pleurisy  with  effusion,  or  it  nuiy  be  secondary  to  changes  in  tl^* 
circuhition  in  consequence  of  heart  or  ki(hiey  disease.  In  the  hitter  ca 
it  is  a  simple  exudation,  and  occurs  usually  as  a  bilateral  aflection. 

The  PiiYSK  AL  SIGNS  of  fluid  in  the  pleural  cjivity  are — bulging  - 
obliteration  of  the  intorcotstal  spaces,  partial  fixation  of  the  thorax  u 
the  affected  side,  and  diminution  of  the  ex()ansion  of  the  chest-i«i 
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f  dnlness  or  flatQe»<  over  the  affected  area  according  to  tlie  position  of  the 
iritli  a  tympanitic  reaonancc  just  above  the  up|>er  limit  of  the 
lid.  as  pointed  out  hy  Skoda. 

IB  dimiiiiahed  and  a  tubular  quality 

ftounda  a  bleating  chHractt-r;  ilinii- 

m  or  to)a  of  voeiU  fteiuitua,  disptauemeiit  of  the  apex-beat  of  the  heart,  and 

Ihpliwnent  downward  of  the  abdoniinal  viscera  in  large  efliisions.     In  addition 

■  thtM  sign»,  if  the  fluid  is  purulent,  there  in  a  Heptic  curve  to  the  temperature, 

'll  chills  and  ni^bt'Sweats  and  more  or  lexs  cachexia.    If  the  purulent  fluid  has 

MWd  W  forat  time,  there  are  signe  denoting  retraction  and  cornpresxioa  of  the 

U|  nf  the  affftcted  side,  with  alteration  in  the  shape  of  the  thorax,  to  which 

"Itation  hoB  already  been  directed  at  the  beginning  of  the  chapter. 

ThoraetftieMs  is  indicated  when  the  fluid  in  the  pleural  cavity  is 

<iuanlitj'  to  produce  marked  dyepnnea,  or  when  a  targe 

E^qBoniiK  still   remiiins,  even  though  medical  treatmeut  has  been  carried 

I  out  for  a  long  i>eriod  of  time.     A  most  important  point  to  be  considered 

In  performing  thoracentesis  is  the  danger  of  converting  a  simple  serous 

Efi»iiiD  into  a  purulent  one,  tlui»  producing  an  empyema.     To  avoid 

I  thUduDfp'r  the  most  rigid  asepsis  must  be  employed  in  the  perl'ormunce 

\  of  tlie  simple  o]>eration. 

ThnncenteAis  ahuuld  l»e  fmployed  aa  aoon  aa  possible  after  the  Huid  isauflieient 

hulk  U>  cause  dyspniEA,  since  the  lung  Is  more  likely  to  expand  and  the  cheiit- 

11  In  cnotract,  and  the  relations  between  the  lung,  pleura,  and  cheat-wall  be- 

,  neDonoal,  under  the  circumstances  of  an  early  tapping.     Permanent  adhesionn 

Vlhi pleura  are  alao  prevented  by  on  early  operation.     In  children  this  is  espe- 

rnllf  important,  and  often  will  effect  a  permanent  cure,  because  in  this  class  of 

r  am  the  fluid  is  due  to  the  presence  of  the  pneuinococcus,  while  in  adults  the 

I  Inid  Bwally  contains,  besides  tne  poeumococcus,  several  other  varieties  of  pyogenic 

fptrmm. 

In  children  no  irrigation  is  necessary,  but  in  ndidts,  if  the  bacilli 
wberciilosis  are  present,  with  no  bacteria  or  mixed  infection,  ihoracen- 
■ww  alone  is  indicate*!.  A  small  amount  of  the  fluid  can  be  withdrawn 
WB  hyjMMiemiic  needle  and  examined,  and  if  found  to  contain  pneu- 
""WMci  only  in  children,  or  the  bacilli  tuberculosis  only  in  adults,  tliora- 
reni*sis  aloue  is  indicateil. 

If  irrigation  of  the  chest  is  Uy  be  performed,  the  solution  should  be 
■"in,  aa  cold  irrigation  chills  the  pleura  and  severe  shtick  is  apt  to  fol- 
'•  In  a  few  cases  hemiplegia  has  followed  irrigation  by  cold  solutions, 
waccident  has  been  ascribed  to  an  embolus  detached  from  a  venous 
'fflibuB — a  theorj'  which  has  been  proved  incorrect,  since  in  the  antup- 
ss  iHi  cmlHilus  has  been  fonnd.  Another  theory  is  that  the  hemiplegia 
'^llejt  in  chanictcr,  and  is  caused  by  some  inhibitory  action  of  one- 
'■  of  ihc  cerebrum.  This  theory  has  not  been  accepted,  since  the 
il  surfaccH  are  insi-nsitive,  liecause  they  are  transformed  into  the 
<  of  an  uliseessH^vity.  Still  anotlier  theory  has  been  a<lvanceil,  that 
rmiplegta  is  epileptiform  or  unemic  or  toxic  in  diaractcr  or  caused 
«  absorption  of  the  antiseptic  solution.  All  of  these  theories  liave 
I  abandoned,  and  in  their  place  the  theory  substituted  that  shock 
f,  in  the  majority  of  cases,  is  the  cause  of  the  hemiplegia.  There 
evidently  otlii-r  fiictors  to  be  considcrwl  before  we  can  explain  every 
f  hemiplegia  after  irrigation  with  cold  solutions. 
_^ilroidbriit  rrfcra  to  a  case  In  which  aspiration  was  followed  by  death  froni 
^  VDcupe  in  tliree  or  four  hourg  alter  the  tapping.    The  writer  has  seen  the 
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same  accident  occur  in  a  case  of  aspiration  in  which  the  fluid  was  caused  by  cai 
of  the  pleura.  Gayley  reports  a  case  of  convulsions  followed  by  Rudden  d» 
after  washing  out  the  cliest  with  a  warm  solution  of  iodine  and  water.  Death 
followed  simple  aspiration  in  the  Buffalo  clinic.  Vallin  met  with  the  same  i 
dent,  and  Raynaud  lost  a  patient  as  the  result  of  irrigation  of  the  chest,  di 
being  preceded  bv  convulsions  and  hemiplegia. 

These  cases  clearly  demonstrate  the  Ganger  of  deferring  paracentesis  qdUI 
chest  is  full  of  fluid,  which  causes  the  formation  of  thrombi  in  tlic  paliDoi 
veins.  They  also  reveal  the  danger  of  washing  out  the  chest  after  aspint 
Early  tapping  before  the  lung-  is  compressed  and  the  heart  is  displaced,  and 
thoracic  circulation  is  interfered  with,  oflers  to  the  patient  the  best  prospect 
cure. 

It  is  a  noteworthy  clinical  fact  that  the  dangerous  symptoms  have  tl 
occurred  during  the  injection  of  the  fluid,  and  not  during  its  removal. 

Before  performing  thoracentesis  the  field  of  operation  and  the  in* 
rnent^  should  be  made  thoroughly  aseptic.  This  is  of  the  gr« 
importance,  in  order  to  avoid  the  danger  of  converting  a  simple  se 
eflTusion  into  a  purulent  one.  The  skin  over  the  chest  and  the  a 
should  be  shaved,  washed  and  scrubbed,  and  disinfecte<l  with  a  soli 
of  bichloride  of  mercury  or  carbolic  acid.  The  instruments,  inclu 
the  needle  and  tubing,  should  be  boiled  and  then  immersed  in  an  i 
septic  solution.  The  aspirator  should  also  be  disinfected.  A  steri 
rubber  cloth  should  be  placed  over  the  chest-wall,  and  over  the  ml 
dry  sterilized  or  wet  bichloride  towels  placed.  Wet  towels  should  n 
be  placed  in  direct  contact  with  the  cnest-wall,  since  an  acute  plei 
is  often  aggravated  by  this  proceeding,  and  in  cases  where  o{)eni 
are  performed  upon  the  chest  for  other  reasons  a  pleurisy  migh 
developed.  The  surgeon  and  assistants  should  thoroughly  disii 
their  hands  in  order  to  ensure  a  typical  aseptic  operation.  The  ] 
where  the  needle  is  to  be  introiluced  should  be  sprayed  with  etlu 
preferably  with  the  chloride  of  ethyl,  for  thus  the  introduction  ol 
needle  is  rendered  jxiinless.     (  Vide  also  p.  262,  Vol.  I.) 

Cardiac  syncope  should  be  antici|>ated  and  prevented  by  the  m 
stimulants  before  and  during  the  operation.     The  {latient  c^n  sit  iii 
half-upright  position  and  be  supported  by  pillows,  and  these  ca 
removed  and  the  }iatient  lowered  as   the  fluid   is  withdrawn, 
recumbent  position  can  be  assumed  at  once  if  there  is  any  tend 
toward  syncope.     The  entrance  of  air  must  be  prevented,  and  care  i 
be  exercised  lest  the  viscera  be  injured.     The  fluid  should  be  ^ithdi 
slowly  and  only  in  part,  as  a  sudden  withdrawal  of  the  fluid  or  o 
entire  amount  at  one  time  might  be  attended  by  dangerous  syrap 
and  even  by  death  itself.     The  too  precipitate  withdrawal  of  tlie 
affects  the  heart,  and  the  sudden  expsmsion  of  the  compressed 
causes  great  pain  and  distress.     CVnighing  or  a  sudden  change  in 
character  of  the  pulse  is  an  indication  to  arrest  the  flow  of  the  t 
since  either  of  these  signs  jM)ints  to  a  too  rapid  expansion  of  the 
and  a  too  violent  tearing  up  of  adhesions.     The  parts  should  be  allc 
to  gradually  accommodate  themselves  to  the  vacuum  caused  by 
removal  of  the  fluid.     It  must  be  borne  in  mind  that  the  fluid  in 
forced  out  of  the  chest-cuivity  as  pus  is  from  an  abscess-cavity,  bu< 
re-expansion  of  the  lung  and  by  the  ascent  of  the  diaphragm. 

The  point  of  election  for  the  introduction  of  the  aspirating  needh 
the  trocar  and  C4innula  is  either  the  eighth  intercostal  s|iQce  near 
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aogle  of  the  scapula,  or  the  sixth  intercostal  space  in  the  mid-axillury 
Une  iiwt  in  front  of  the  border  of  the  latissimus  dorsi  muscle,  or  else  at 
a  point  where  the  bulging  is  the  most  prominent  or  the  dulness  most 
marked.     A  small  incision  can  be  made  in  the  skin  before  introducing 
the  needle.     The  skin  is  now  drawn  up  so  as  to  form  a  valve-like  open- 
ing, and  the  needle  is  pushed  into  the  pleural  ca\dty  just  above  the 
upper  border  of  the  lower  rib  of  the  elected  intercostal  space.     The 
free  end  of  the  tube,  which  is  attached  to  a  Dieulafoy,  to  a  Potain,  or 
tt>an  ordinary  aspirator,  or  even  to  Bowditch's  suction  tnxsir  and  needle, 
should  be  immersed  in  a  vessel  containing  an  antiseptic  solution  and 
placed  upon  the  floor  at  the  foot  of  the  bed.     The  escape  of  the  fluid 
from  the  chest  into  a  vessel  containing  an  antiseptic  fluia  prevents  the 
<^wiger  of  entrance  of  air  into  the  chest.     If  the  flow  of  the  fluid  is 
fiiiddenly  arrested,  it  is  doubtless  due  to  a  plug  of  fibrin  or  lymph  or 
®^*Hfou8  pus  in  the  lumen  of   the  needle.      The  obstruction   can   be 
i^Diovcd  by  introducing  a  stilet  rendered  aseptic,  or  by  attaching  the 
end^  of  the  tube  to  an  irrigator  and  forcing  back  cautiously  a  stream  of 
antiseptic  solution  into  the  chest.     The  amount  of  fluid  to  be  taken 
awav  at  one  tapping  depends  upon  the  character  of  the  fluid  and  the 
conclition  of  the  patient.     If  a  large  amoimt  is  present,  only  half  should 
^    removed,  and  that  very  slowly.     The  surgeon  should  constantly 
^t«ih  the  patient's  pulse  and  respiration,  and  suddenly  check  the  flow 
in  oase  any  change  occurs.     If  the  pulse  becomes  feeble,  in  addition  to 
arresting  the  flow  of  fluid  from  the  chest  stimulants  should  be  promptly 
administered  and  the  patient  placed  in  the  supine  position  at  once. 

After  tapping  the  patient  should  be  kept  perfectly  quiet,  and  the  punctured 

waxind  hermetically  sealed  by  styptic  collodion  painted  oyer  a  thin  film  of  aseptic 

cotlon.    The  operation  may  be  repeated  after  a  short  time  if  the  fluid  has  accu- 

mu.lated  in  any  great  quantity,    if  the  serous  discharge  becomes  purulent,  free 

incMioo  and  drainage  are  indicated  in  the  manner  to  be  presently  described.    The 

flaid  withdrawn  by  tapping  should  be  preseryed  for  microscopical  and  chemical 

examination.     If  the  nuid  is  clear  and  straw-colored,  the  case  is  probably  one  of 

livdrothorax.    This  opinion  is  strengthened  by  the  fact  that  the  fluid  contains 

albumen,  a  few  red  and  white  corpuscles,  and  epithelial  cells.    The  specific  grayity 

fthoald  be  about  1010  if  the  fluia  is  a  simple  exudation,  and  1020  if  an  inflam- 

Diatory  efifusion.     If  the  fluid  is  bloody,  this  fact  points  to  the  probable  existence 

of  carcinoma  or  of  tuberculosis.    The  presence  of  cancer-cells  in  the  bloody  eflii- 

sion  confirms  the  suspicion  of  carcinoma,  and  the  presence  of  bacilli  tuberculosis 

wiat  of  phthisis,  and  the  appearance  of  booklets  of  the  existence  of  hydatid 

.  Ill  cases  of  pleuritic  effusion  associated  with  tuberculosis  of  the  lung: 

fle  llieory  has  been  advanced  recently  that  the  fluid  should  not  be  with- 

'^^'n,  for  the  reason  that  the  pressure  of  the  fluid  compresses  the  lun^ 

/*^'     prevents  it  from  moving.     This  action  of  the  fluid  is  compared  to 

"^    si^tion  of  a  splint  on  a  tuberculous  joint.     Le  Fevre  reports  four 

^^s^  in  which  thoracentesis  was  followed  by  general  tuberculosis.     This 

^^^^nl  observer  believes  that  an  intercurrent  attack  of  pleurisy  may  be 

^oik^ tubercular,  although  tuberculosis  of  the  limg  is  present,  and  that 

'^^^ttack  of  acute  pleurisy  may  be  the  first  intimation  of  pulmonary 

tuborci^iogig^      The   Avriter    has    recently   seen   a   c^se   of    tubercular 

^Jjjpvema  in  which  early  tapping  and  irrigation  ^vere  not  performed. 

«e   aiitopBv,  a  year  later,  snowed  solitary  tubercle  in  the  right  auricle 

*''o  heart,  also  a  tubercle  the  size  of  a  walnut  in  the  left  hemisphere^ 
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which  caused  Jacksonian  epilepsy  and  occasionally  attacks  of  aphasii; 
also  a  tubercular  osteitis  of  the  spine  and  a  pachymeningitis  with  i 
caseous  deposit  which  caused  girdle  pains.  Early  operation  might  bve 
prevented  general  infection  in  tliis  case,  and,  judging  from  u  surgial 
point  of  view  in  a  number  of  cases,  the  writer  recommends  tap}Hi]gaoJ 
irrigation  and  drainage  in  tubercular  empyema. 

The  fact  must  be  borne  in  mind  that  effusion  in  tuberculosis  may  be 
serous  in  character,  similar  to  that  found  in  acute  pleurisy.  CTieniial 
analysis  will  show  the  presence  of  chyle  in  case  the  thoracic  duct  w 
wounded. 

Bacteriological  examination  is  of  the  gravest  importance.  Seaick 
should  be  made  for  the  pneumococci,  the  l^cilli  tuberculosis,  and  strep- 
tococci. 

The  PROGNOSIS  is  more  favorable  when  the  effusion  is  caused  bv  the 
pneumococcus,  and  next  by  the  streptococcus,  and  least  of  all  by  the 
bacilli  tuberculosis. 

Bloody  fluid  in  the  pleural  cavity  points  to  tuberculosis,  but  if  that 
condition  can  be  eliminated  primarj'  carcinoma  of  the  pleura  or  lung  is 
in  all  probability  present.  It  must  be  borne  in  mind,  however,  tbt  % 
clear  serous  fluid  does  not  absolutely  preclude  the  presence  of  a  tumor. 
The  rapid  recurrence  of  bloody  fluid  after  aspiration  is  a  strong  aigti- 
ment  in  favor  of  cancer  of  the  lung  or  pleura,  or  both. 

Prune-juice  exjjectoration  is  a  sign  of  cancer  or  sarcoma  of  the  lunji 
or  pleura  or  lobar  pneumonia.  The  color  is  due  to  a  decom|x>sition  of 
the  blood  and  its  mixture  with  frothv  mucus.  It  mav  also  be  occasion- 
ally  observed  in  tuberculous  hemorrhages.  It  is  thus  evident  that  while 
this  peculiar  sputum  may  occur  in  tumor  of  the  lung,  it  also  is  present 
in  other  diseases  of  the  lung.  It  is  therefore  not  pathognomonic  of  tumor, 
but  only  one  sign  that  is  often  present.  The  expectoration  in  tiun<jr 
may  be  purulent  or  hemorrhagic,  or  even  gangrenous,  in  character. 

Some  writers  have  called  attention  to  metastatic  deposits  in  the 
lymph-nodes  as  a  dingnostic  aid.  Behier  believed  that  involvement  of 
supraclavicular  nodes  is  associated  with  tumor  of  the  lung  or  pleum, 
wherc^as  involvement  of  the  submaxillary  nodes  pointed  to  tuberculoek 
of  the  lungs. 

Dyspnoea  is  a  sign  of  tumor  of  the  lung  or  pleura,  and  when  tlit^ 
attacks  came  on  very  frequently  and  there  are  no  physical  signs  pre.»«cnt 
to  exi)lain  the  condition,  tumor  should  be  suspected.  In  these  cases 
aspiration  of  the  chest  is  not  followed  by  relief  as  in  other  condition?, 
since  the  neoj^lasm  itself  causes  the  dyspnoea  and  not  the  fluid  alone, 
and  it  is  but  slightly  and  only  temporarily  relieved  by  the  withdrawal  of 
fluid  from  the  pleural  cavity. 

Thoracotomy. 

Thoracotomy  consists  in  making  a  free  incision  into  the  chest-wall 
in  order  to  allow  fluid  to  escape,  and  afterwanl  to  irrigate  the  pleural 
cavity  if  necessjirv.  It  often  happens  that  nature  anticijmtes  the  gu^ 
geon  and  a  spontaneous  opening  occurs,  generally  in  the  third  intercostal 
space  a  f(^w  inches  distant  from  the  bone  of  the  sternum.  If  an  CMwi- 
nation  of  the  fluid  withdrawn  by  a  hypcxlermic  needle  shows  the  pre*- 
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of  the  bacteria  of  HUppti  ration,  a  thoracotomy  is  indicated.  Eveiy 
itiw|rtic  precftution  t!hoLl<l  be  taken,  as  described  under  the  preparation 
ihunicentcsis.  Local  aiiicsthesia  is  usually  sufficient  to  ensure  a 
incision  ;  the  use  oi"  the  ether  atomizer  or  the  chloride  of  ethyl 
c<3nune  will  render  the  ojieration  painless.  Stimulants  should  be  also 
ten  awvipding  to  tlio  directions  detailed  under  Thoracentesis.  In 
wiitiiiiml  codes  geuernl  antesthesia  is  nccessaiy  if  a  portion  of  a  rib  is 
he euH.'ti>d,  but  great  care  must  he  exercised  in  tne  administration 
the  anHslhelic. 

The  place  of  election  for  the  incision  is  in  the  sixth  or  eighth  inter- 
rt»]  gpoce  upon  the  side  of  the  chest,  just  anterior  to  the  border  of  the 
itianmus  dorsi  muscle.  A  poiut  corresponding  to  the  ninth  rib  and  a 
Sttlc  vxlenial  to  the  angle  ot  the  scapula  has  been  suggested  by  Godlee, 
irhile  lisf  intercostal  space  u  tittle  posterior  to  the  scapular  line,  in  order 
avml  wounding  the  dijiuhragni,  has  been  recommen<led  by  Hewson. 
believes  that  even  tlie  eighth  intercostal  space  is  too  low.  It  is 
nt  wwftsary  to  seletrt  the  lowest  purt  of  the  ca^^ty,  since  the  diaphn^m 
sndn  during  the  ewajte  of  the  fluid  from  the  chest. 
Iht  tH'hnitpie  of  the  operutiim  is  us  follows:  Tlie  skin  should  be 
dnvn  u]»rurd,  and  an  incision  two  inches  in  length  should  be  made 
iiimg  thf  s])acc  between  the  ribs.  Retraction  of  the  skiu  thus  atfords  a 
wKtvIike  opening.  Before  the  pleura  is  incised  the  exploring  needle 
U  intnduoed  if  it  has  not  been  done  before  the  operation.  If  pus 
^  f-md,  the  pleura  can  he  incised  to  correspond  with  the  external 
"osiiHi.  If  the  pus  is  fetid  and  omtains  many  clots,  the  pleural  cavity 
in  be  irrigaletl  with  a  warm  bioliloritle  solution,  1 :  10,0(10,  and  followed 
iniiHlIatefv  by  irrigation  with  warm  distilled  or  sterilized  salt  solution. 
astiag  out  the  chest  must  be  undertaken  with  caution,  since  cases  of 
"Jifen  death  have  occurred  during  the  irrigation,  to  which  reference  has 
fwily  heen  made.  While  washing  out  the  chest  the  jKwition  of  the 
>t>Vut  should  he  cliunged  so  as  to  permit  the  antiseptic  fluid  to  come  in 
^l»;t  with  all  the  pleural  surface.  A  rubber  drainage-tube  with  no 
'ral  openings  t^n  lie  introduced,  or  a  silver  cannula  with  a  broad 
IRC,  cithiT of  which  must  be  held  in  place  by  some  mechanical  devHce. 
lohtst  cftn  be  irrigated  daily  according  to  the  temperature.  The  lung 
Dot  apt  to  expand  too  mpidly  in  cases  where  free  iucision  is  made, 

-  Me  atmospheric  pressure  exists  upon  both  sitles. 

vk  (vcMimmends  ti  resection  of  &  portii  n  ol  the  nli  id  order  to  |icrmit  the 
ID  tu  intruduc«  his  linger  with  n  view  tn  explonilion  r>r  the  pleural  cavity  and 
!•««  any  tibrinous  exudation,  and  »Ibo  to  ileti  niniie  the  aue  of  the  e&vity. 

-  Ui4  thoracotomv  in  completed  and  the  irriKnti'in  hiiithed  antiseptic  g»uze 
iM  he  applici)  tn  the  chcet-wall  and  to  the  mnuth  of  ihe  tuhe,  and  over  nil 
~lient  cottiiii.     A  bandage  utn  now  be  applied  Hn  i   the  dreaslni^  changed 

•Hag  If)  the  iimonnt  of  diseharge.  The  lube  should  remain  until  the  pua 
i  In  dov  and  the  diecharu;e  becomes  seruua  in  charaiter  The  wound  must 
W  daep<l  too  soon,  as  this  procedure  niifirbt  call  for  a  repetition  of  the  tho- 
~«>iif.  If  the  ompyema  is  tuherciilAr,  thoniKitomv  is  to  be  preferred  to  simple 
mnttBia,  since  the  latter  permits  too  rapid  expansion  of  the  lung,  which  act 
nttariuK  "P  "f  adhesions  and  at  the  Hame  time  produces  paroxysms  of  coiigh- 
A  pnoutnothorax  or  a  bteinothorax  might  thus  be  engrafted  upon  a  tubercular 

Srenia.  Thoracentesis,  on  the  other  hand,  is  recommended  in  children  and  in 
It  •ben  the  empyema  is  not  tuberculous.  CauteriKatinii  of  the  pleural  cavitv 
t  a  SD  [ler  cent,  solution  of  chloride  of  zinc  has  been  recommended  by  Roswell 
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In  tubercular  empyema  thoracotomy  permits  the  entrance  of  a  en. 
tain  amount  of  air  from  outside,  which  prevents  too  rapid  expansion  rf 
the  lung.  If  the  eftusion  is  large,  the  heart  is  displaced,  and  its  retun 
to  its  normal  position  must  not  be  too  sudden,  as  this  might  seriood? 
embarrass  its  action.  In  children  after  thoracentesis  or  thoracotoBT 
pulmonary  gymnastics  should  be  practised  during  convalescence.  Hi 
can  be  accomplished  by  two  large  Woulff ^s  bottles,  one  of  which  is  filkd 
with  water,  while  the  other  is  empty.  Children  are  expected  to  Hot 
the  fluid  from  one  bottle  into  the  other,  and  by  this  act  cause  a  sIowmiI 
steady  re-expansion  of  the  lung. 

In  adults,  occasionally,  these  pulmonary  g^^mnastic^  may  be  uf  j*ervia. 

Empyema  may  occasionally  attack  both  pleural  cavities.  Gsrr 
reports  a  case  of  this  kind  in  which  he  resected  a  portion  of  the  ribaal 
drained  the  cavity  on  one  side  for  four  days,  then  made  the  same  open- 
tion  upon  the  other  side. 

In  studying  the  literature  of  the  subject  the  writer  has  collected  10  caMof 
double  empvema,  with  recovery  iu  every  case  but  1.  Aspiration  was  perfonncd 
in  4  out  of  the  10  eases,  and  drainage  with  resection  of  the  rib  in  the  remaining (. 

The  operation  of  thoracotomy,  with  resection  of  a  small  portion  of 
the  ribs  and  drainage,  seems  to  be  preferable  to  paracentesis  ii  the  lungs 
are  compressed,  since  the  admission  of  air  from  without  prevents  a  too 
sudden  expansion  of  the  compressed  lung. 

Oould  has  wisely  suggested  that  in  caseA  of  double  empyema,  In  which  deltT 
between  the  two  operations  seems  dangerous, "  the  two  empyemata  should  be  cue- 
fully  aspirated  a  few  hours  before  the  operation.  By  this  means  the  shock  pro- 
duced by  the  sudden  removal  of  pressure  from  the  lungs  is  obviated,  and  the 
simultaneous  drainage  of  the  two  pleursB  is  robbed  of  its  chief  danger.*' 

Cantley  suggests  aspiration  on  both  sides  as  a  preparatory  procedure  in  order 
to  diminish  the  amount  of  the  fluid  and  relieve  the  heart,  ana  upon  the  followiof 
day  to  perform  thoracotomy  on  the  left  side,  and  in  a  few  days  to  a  week  later  (o 
operate  on  the  right  side.     He  also  prefers  local  ansesthesia  to  general. 

Thoracoplasty. 

Thoracoplasty,  or  resection  of  the  ribs,  was  first  suggested  bv  Dr. 
Warren  Stone  of  New  Orleans,  La.  To  Estlander  is  due  the  creilit  of 
establishing  the  o])eration  as  a  recognized  procedure.  The  operation  is 
a  serious  one,  and  is  onlv  undertaken  to  save  life.  The  mortality 
depends  upon  the  character  of  the  empyema  and  the  general  condition 
of  the  i>atient.  This  oiwration  is  indicated  when  thoracentesis  and 
thoracotomy  have  failed  in  their  object,  or  when  a  new  sacculated 
empyema  has  develoi^d,  or  a  rupture  in  the  chest-wall  has  occurred  ami 
an  incurable  fistula  exists.  The  operation  is  also  indicated  when  general 
tul>erculosis  is  threatened,  or  when  the  remote  effects  of  the  empvenui 
upon  the  brain,  kidney,  or  lung  arc  serious.  All  of  these  conclition^ 
preclude  the  ])()ssibility  of  recovery,  because  the  lung  is  fixed,  which 
prevents  its  ex])ansion.  The  pleura  is  adherent  and  inelastic  ;  theche.^t- 
wall  is  ripd,  leaving  an  unnatural  cavity.  Thoracoplasty  aims  to  relieve 
these  morbid  conditions.  Anaesthesia  is  necessar}',  and  the  administra- 
tion must  be  conducted  with  great  care.  The  patient  must  not  l)e  pLiewl 
too  much  on  the  sound  side,  since  the  narcosis  might  cause  too  rouoh 
shock  or  the  pus  might  get  into  the  bronchi  of  tlie  sound  lung  and  cause 
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[lited  suppurative  pneumonia.  The  number  of  the  ribs  to  be  exseetcd 
;  explored  by  the  finger 
of  the  cavity  influence 


inda  upon  the  size  of  the  cavity,  wliicli  can  be  explored  by  the  finger 
>te  the  ribs  are  removed.     The  din 


SIM  of  the  flap  and  tlie  direction  of  the 
sion  and  the  amount  of  bone  to  be  sac- 
«d.  The  second  to  the  seventh  ribs  are 
illy  selected,  since  they  generally  corre- 
al to  the  anatomical  situation  of  the 
itj'.  The  first  rib  is  never  selected, 
Dg  to  its  anatomical  relations  with  the 
:mvian  vessels.  As  much  bone  must  be 
oved  aa  covers  the  size  of  the  abscess- 
ty,  and  this  may  vary  from  one  inch  to 
rea  extending  over  the  entire  osseous 
rtiire  covering  the  cavity.  A  flap 
ed  like  the  letter  U  can  be  made,  with 
>dicle  upn^ird,  as  su^wested  by  Godlee ; 
ansverse  cuts  along  the  centre  of  each 
costal  space,  with  removal  of  the  upper 
lower  ribs  in  the  wound,  as  recom- 
Icd   by   Estlander;    ur   several  small 

advised  by  Jacobson  ;  or  a  vertical 

as  practised  by  Gould.    Whatever 

or  variety  of  flap  is  adopted,  the 
st^um  and  ribs  are  removed  as  soon  as 
arts  are  exposed. 

he  thickened  pleura  must  be  cut  away 
the  hemorrh^  at  once  arrested  by 
ps  and  ligature. 

^bede  baa  auggeeted  the  resection  of  all  the 

)  of  the  walfexcept  the  akin  and  auperficial  fascia  of  the  pleura,  which  are 

lewed  to  the  pleura. 

llmanD  anggesta  the  application  of  the  curette  t«  the  pleura  after  the  resection 

!  ribe.     Warm  sterilized  water  should  be  used,  following  the  antiseptic  solu- 


Fio.  12B. 


Yio.  125. 

f 


ReRult  cjr  EEtUinder'B 


a  present  any  toxic  effects.   The  flap  should  be  sutured,  lesTing  in  a  drainage- 
As  the  operation  oAen  lasts  for  some  time  and  the  condition  of  tbc  patient 
ullj  feeble,  etimulants  must  he  in  readiness  to  use  aa  required.    The  dis- 
Vdl.  n.-.\ 
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charges  must  be  kept  aseptic,  since  a  fresh  attack  might  follow  in  consequencf  of 
a  new  infection.  As  long  as  even  the  smallest  fistula  exists  the  danger  of  otv 
infection  must  be  borne  in  mind. 

Thoracoplasty  is  indicated  instead  of  thoracotomy  when  an  empyeiM 
has  existed  a  sufficient  time  to  cause  the  lung-tissue  or  the  thoracic 
parietes  to  lose  their  normal  elasticity  and  the  pleura  to  become  thick- 
ened and  infiltrated  with  granulation-tissue  and  coagulahlo  lymjiL 
Under  such  conditions  no  operation  except  thoracoplasty  holds  out  m 
hope  of  permanent  cure  to  the  patient.  It  is  thus  evident  that  thoni"- 
plasty  is  an  operation  to  save  life  only  in  tliose  cases  where  thoraceutt>b 
and  thoracotomy  have  failed  to  effect  a  cure,  and  to  offer  a  hojK?  tif 
recovery  in  cases  hitherto  considered  fatal. 

Calcification  of  the  pleura  has  been  observed  in  connection  wiik 
disease  of  the  rib.  Fig.  126  illustrates  this  disease  of  the  pleura,  fur 
which  no  surgical  operation  can  be  undertaken  unless  the  lesion  is  cir- 
cumscribed. The  writer  has  also  recently  observed  a  case  of  multiple 
fibroid  nodules  studding  the  parietal  layer  of  the  pleura. 

Tumors  op  the  Thorax. 

Tumors  of  the  thorax  may  be  situated  upon  the  thoracic  wall  ur 
involve  the  bony  parietes,  the  viscera,  or  the  mediastinal  nodes.  Giirlt 
collected  14,630  tumors  from  several  hospitals,  and  of  this  number  104 
grew  from  the  thorax. 

The  neoplasmata  affecting  the  external  surface  of  the  thorax  may  be 
benign  or  malignant.  The  former  class  includes  lipoma,  fibroma,  chon- 
droma, osteoma,  neuroma,  and  the  latter  sarcoma  and  carcinoma.  The 
benign  growths  may  take  their  origin  from  the  soft  parts.  It  is  of  the 
greatest  importance  to  distinguish  between  those  which  grow  fn>m  tk 
external  parts  and  those  which  take  their  origin  from  within  and  pre?*ent 
externally  by  forcing  their  way  through  the  chest-wall.  The  question 
should  be  carefully  considered  before  undertaking  any  surgical  opera- 
tion. 

The  tumors  that  most  likely  arise  from  the  external  soft  parts  are  the 
lipoma ta,  which  grow  from  the  subcutaneous  fatty  tissue  which  al>uund« 
so  plentifully  upon  the  back  and  sides  of  the  thorax.  The  l]}K>ma  in 
this  situation  is  generally  pedunculated,  attains  only  a  moderate  size.aiMl 
is  freely  movable  under  the  skin,  which  can  be  usually  gathereil  uj)  in 
wrinkles  over  it.  The  tumor  is  painless  unless  it  embraces  a  nerve-fila- 
ment or  becomes  inflamed. 

Lipoma  is  the  most  frequent  benign  growth  which  is  found  upon  the 
thorax.  It  is  usually  situated  upon  the  back  of  the  chest,  notahlv 
between  the  scapulae,  and  takes  its  origin  from  the  fatty  tissue  which 
apj)ears  in  such  abundance  in  this  situation.  Billroth  n*jK)rteil  the 
removal  of  one  from  this  situation  which  was  equal  in  weight  to  about 
one-thinl  of  the  IxkIv. 

Lipomata  are  occaHionally  found  upon  the  front  of  the  thorax,  and  ej«pecially 
behind  tlie  mammary  gland.  Tliese  retromammary'  lipomata  have  been  known  tft 
cause  death  by  causing  liypertropliy  and  dilatation  of  the  heart.  These  lipomata, 
on  the  other  hand,  have  grown  outward,  and  caused  by  pressure  an  ulceration  of 
the  skin  upon  the  front  of  the  chest.  Small  multitde  lipomata  springing  fromth* 
subcutaneous  adipose  tissue  are  often  observed,  ana  Le  Uroa  Clark  reports  having 


Neuro-lihroma  of  Skin. 
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a  liporon  which  was  situated  beneath  the  pectoralia  minor  muscle.  The 
u  frequently  seen  a  case  of  multiple  lipoinata  of  the  chest  with  a  large 
itual«i  upon  the  buttocks,  the  size  of  which  exceeded  that  of  the  man's 

omata  are  also  found  upon  the  cheat-wall.  They  are  of  two  vari- 
le  of  which  ia  hard  and  slow-growing  and  le.ss  movable  than  the 
jnd  springs  frequently  from  the  axilui,  and  also  beneath  the  pec- 


Neunima  of  intercostal 


nojor  muscle.  The  other  variety  ia  flttfl,  niultiple,  and  usually 
al,  and  termed  fibroma  molhisciim.  There  are  uo  meta.'^tu.ses 
is  growth,  although  regional   recurrence  sometimes  is   found 

fibromata  may  be  pedunculated  or  sexsile,  and  in  cither  cuae  raised  well 
xurface  of  the  skin. 

Is  are  sometimes  observed  upon  the  Rtemum,  and  occaeionnlly  assume  the 
sties  of  the  recurrent  fibroid  tumor  of  Puget. 

idroma  of  the  cheft  takes  its  orijjin  from  the  sternum,  ribs, 
ilnpef.  The  tumor  is  liard,  solitary,  [Kiinless,  and  slow-growing 
partakes  of  cystic  degeneration,  and  usually  occurs  during  adult 
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Tbe  cliondroma,  if  pure,  is  benign,  hat,  uarortunatflv,  the  growth  is  fad 
be  oBSOciatetl  with  BBrcama,  in  wliicli  caee  it  ii;  liighly  malignaat.  It  nuBt  b 
forgotten  tliat  in  exceptional  cases  the  chundroiuu  may  grow  inward  and  ill 
tbe  pleura  or  the  diaphrogiu. 

TraumaliBtn  aeema  to  eiplain  the  origin  of  chondroma  of  the  ribs,  »ino 
tamor  has  been  observed  to  start  rrom  the  seat  of  a  fractured  rib. 


FKt.  123. 


Neuroma  raiiy  be  fyimJ  on  the  chcst-wull, 
the  intercostal  nerves. 

Echinococcus  of  the  sternum  bas  been  observed  in  a  few  case 
also  dermoid  cysts.     They  are,  however,  so  rare  that  they  i 
su laical  curiosities. 
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Oateomata  grow  frf)m  the  bony  structure  of  the  thorax.  They  are 
in!  OH  booe  itself  and  do  not  form  secondary  depositee. 

Sarcoma  \s  found  ujxjn  the  thorax,  but  usually  it  lias  an  intra- 
Aoracii;  uriir'ui,  luiving  made  its  way  through  the  parietes.     The  tumor 

w>i  nipidiy,  aooii  lurnis  a  fungous  mass,  and  causes  metastaees.     In 

early  stage  the  growth  appears  hard  and  nodulated,  and  admits  of 
Itflr  muvemeat  under  the  skin,  which  very  soon  becomes  discolored 
Iwraies.  The  growth  may  appear  upon  the  front  or  in  the  axil- 
hn'  n^ion. 

riipuriliT  has  receotly  oDemtFil  on  a  case  of  sarcoma  which  was  situated  upon 
ftr  ullluj-  aspect  of  the  cnest.  The  putieni  waa  Gt)«en  yoans  of  age,  and  was 
~  '  nrer  the  die  of  the  tumor  by  a  base-ball.  Three  months  later  a  well- 
l,biird  tumor  wtu  [indent,  with  firm  adhesions  to  the  rib.  The  tumor  was 
iHtuitd  loeetber  with  the  rib  lu  whieh  it  waa  attached,  and  also  the  underlying 
flrnn,  which  waa  also  involved.  The  lung  itself  was  not  implicated  in  the 
rnnrlh.  The  accumpanying  wood-cut  shows  the  appearance  of  the  tumor  at  the 
sot  of  operation  or  three  months  following  the  trauma.    (  Vidt  Fig.  I2S.) 

Sarcoma  may  grow  also  from  the  sternum.  The  writer  has  seen 
9tvm\  of  iJiesv  caso^,  but  in  each  case  the  tumor  was  situated  upon  the 
BtinDliriiim  and  had  perfumtcd  the  bone.  It  is  a  question  whether 
Ihwe  san^imata  grew  from  the  connective  tissue  belimd  the  sternum 
•nd  perforated  the  bone  or  from  the  petiosteum  upon  the  front  of  the 
il*ni«in.    In  either  case  the  prognosis  is  not  favorable. 

Oummata  are  found  on  the  chest-wall :   they  ap[w«r  as  indurated 

«»i'[!ing»  juat  beneath  the  skin.     These  tumors  api»ear  in  the  tertiary 

*%  of  syphilis.     The  skin  over  the  swelling  soon  becomes  cyanotic, 

ilniMing  a  disturbance  in  the  nutrition  of  the  skin.     This  condition 

•f^n  Imda  t«  the   formation  of  an  ulcer.      In  rare  eases  the  ulcers 

"•Jergo  absorption,  leaving  behind  a  thickened  tibroid  mass.     In  the 

•wive  «t>g«  the  mass  contains  in  the  i^'utre  cells  which  rapidly  undergo 

fynha^e,  while  upon  the  periphery  of  the  tumor  is  a  network  of 

'*"M-vt«M;U,  and  between  this  layer  and  the  softened  nucleus  within  ia 

ImjilriK  imbedded  in  which  are  numerous  cells.     The  breaking  down 

J"  tbe  inimma  in  its  interior  ia  attributed  to  a  want  of  blood-siipply 

Urfiired  by  thrwubosis  of  the  vessels  surrounding  the  periphery  of  the 

"■^H    Tliese  gummata  miiy  be  situated  in  the  periosteum  of  the  riba 

ta"!  ^lenium,  and  even  upiin  the  scapula.     They  usually  cause  caries  of 

"*■  ri'tpective  bones.     They  may  also  be  situated  in  the  substance  of 

"'  niiiscle.').     They  are  usually  unilateral,  chronic  in  their  course,  and 

■»y  cause  meta.'ttasis  in  the  lung. 

The  nluers  from  syphilis  arc  generally  sitnate<l  upon  the  sternum 

1  Girm  deep  excavations  leading  down  to  exposed  bone. 

The  TREATMEvr  consists  of  the  administration  of  iodide  of  potash 

i  nicrvur*',  conjoined  with   mercurial   baths.      Mercurj-  must   not 

employed   to  the  extent  of  salivation  or  in  chronic  Bright'a  dis- 

Under  any  circwmstancps  the  admiuistration  of  the  drugs  mcn- 

miist  be  carefully  watihcd.     If  the  gumma  has  Ix^un  to  break 

^ami  ulcemtion  is  present,  iIli'  ulcer  can  be  scraped  and  antisyphi- 

'  remedies  immediately  cnipluycd.     The  removal  may  even  expose 

pleur*  or  pericardinm.     The  use  of  a  bichloride  solution  for  irriga- 

'  and  the  aressing  of  the  base  of  the  ulcer  with  iodoform  are  recom- 
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Tuberculosis  of  the  chest- wall  is  oecasionally  observed.  The  &- 
ease  may  be  present  in  the  form  of  an  ulcer  or  a  cold  abscess.  If  the 
former  is  the  case,  the  caseation  of  the  mass  usually  follows.  Sonic 
parts  of  the  tuberculous  mass  may  undergo  calcification.  Thi**  break- 
ing down  of  the  tuberculous  nodule  may  be  followed  by  an  abscess  k« 
which  reference  has  just  been  made. 

The  condition  calls  for  radical  surgical  treatment,  since  geiwnl 
tuberculosis  may  follow  from  this  focus.  The  disease  may  also  pnidune 
caries  of  the  ribs  or  sternimi,  just  as  gummata  will  cause  these  changw 
in  bones. 

The  tuberculous  fiodule  is  situated  in  the  subcutaneous  tissue,  and  from  themaBi 
long  sinuses  lead  outward  which  are  lined  by  unhealthy  granulations.  TbesinuMS 
may  be  very  tortuous  and  extend  for  a  lon^  distance  beneath  the  skin.  Occasion- 
ally  the  tuberculous  nodule  may  take  its  onein  in  the  subperiosteal  instead  of  the 
subcutaneous  tissue,  in  which  case  there  is  danger  of  visceral  infection. 

The  TREATMENT  of  tubcrculous  ulcers  upon  the  chest  call  for  practi- 
cally the  same  local  measures  as  are  indicated  in  gummatous  ulcere. 
Tonics  should  be  employed,  but  not  the  potash  and  mercury  as  in  sjjJi- 
ilis.  Out-of-door  life,  physical  exercise,  and  sea-bathing  are  among  the 
means  suggested  to  improve  the  general  health. 

Actinomycosis  affects  the  chest-wall.  The  disease  begins  upon  the 
thorax  and  extends  inward  until  the  lung  becomes  involved.  The  con- 
dition gives  rise  to  a  fistula  which  has  been  mistaken  for  tuberculo^ii^ 
(T7rfeVol.  I.  p.  156.) 

The  SIGNS  AND  SYMPTOMS  of  actinomycosis  of  the  chest-wall  con- 
sist of  the  presence  of  a  hard  lump  over  which  the  skin  has  become 
cyanotic.  The  integument  soon  sloughs  and  a  peculiar  disc*harge  con- 
taining yellow  granules  cscaj)es.  Into  the  mass  numerous  tortuous 
sinuses  are  seen,  and  from  these  sinuses  the  characteristic  yellow  di^ 
charge  flows.  The  presence  of  much  liquefaction  indicates  the  activity 
of  the  fungus,  while  granulations  springing  up  point  to  the  death  of  the 
fungus. 

The  TREATMENT  of  actinonivcosis  of  the  chest-wall  consists  of  ex- 
cising  the  indurated  and  sloughing  mass  and  scraping  with  a  curette  the 
sinuses,  and  then  applying  the  actual  cautery.  The  use  of  bichloride 
of  mercury  as  an  antiseptic  irrigation  is  highly  extolled.  Gautier 
injected  a  solution  of  iodide  of  potash  into  the  indurated  mass,  and  then 
passed  a  galvanic  current  through  it.  This  liberated  the  nascent  iodine 
into  the  tumor  and  dest roved  the  actinomvcoses. 

Carcinoma  may  be  situated  anywhere  upon  the  front  of  the  chest 
and  also  in  the  axilla.  Tlie  disease  begins  upon  the  skin  and  ulcerates 
its  way  into  the  dee|>er  tissues.  The  mcKle  of  origin  is  different  from 
that  of  sarcoma,  which  usually  begins  under  the  skin  and  grows  exter- 
luillv.  The  axillarv  careinonui  is  usuallv  secondary  to  breast  carci- 
nonui,  although  in  two  instances  the  writer  has  seen  primary  carcinoma 

in  the  axillarv  <rlan(ls. 

* 

The  tumor  grows  rapidly,  is  attc^nued  by  pain  and  cachexia,  and  HM)n 
gives  rise  to  metastatic  deposits.  The  ulcer  bleeds,  has  an  irrt»gulare<lp?, 
and  is  covered  Avith  a  discharge.  The  tumor  is  usually  situated  over  the 
sternum,  and  is  inunovably  connected  with  the  subjacent  structures. 

The  TREATMENT  of  tumors  involving  the  external  surface  is  early 
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f  tlie  growth  is  nialigimnt.     Tlie 
uot  (.imisidcred,  for  a  full  descrii)- 


aoMon,  vritTi  removal  of  the  nodi 
mimciit  wf  tumon-  of  thu  biviiMt 

tiiio  of  which   the  reader  is  referred  to  the  chapter  on  Diseases  of  the 
Usmiiur^'  Gland. 

The  lipoma  and  fibroma  are  easily  excbed.  The  cliondromci  occasioDally 
_.iiudi  rerooT«l  of  the  corresponding  rib,  especially  if  it  grows  rapidly,  in  which 
aw  tbe  Inmor  ghoald  be  removed  by  a  flap  incision.  TTie  Bmall,  slow-growing 
dmnilrumii  seldom  demaiids  aurgical  interference,  and  the  character  of  the  tumor 
lincfa  thai  the  ri^iks  of  an  operation  are  greati>r  than  tlioae  of  the  pre»eiice  of  the 
nor  itself. 

iMooma  ^dom  calls  for  aurpical  interference,  since  it  ia  not  malignant  and 
Dctu  pfta  rise  to  secondary  depoeita. 

Ia  the  removal  of  sarcoma  and  carcinoma  a  radical  operation  isdemanded.  The 
gnwlii  thould  be  freely  excised  and  any  infected  nodes  removed.  In  these  two 
ntidioiof  malignant  tumors  the  baae  of  the  ulcer  ahould  be  thoroughly  cauterized 
vilh  s  Paquelin  cautery.  If  this  is  employed,  ether  must  not  be  used,  HJnce  an 
(iplciian  might  occur  and  suffocate  the  patient. 

b  DODcladJng  the  subject  of  tumors  of  the  outer  surface  of  the  thorax  the 
puaihility  of  an  aneurism  must  be  considered.  The  writer  has  seen  two  cases  of 
unriim  of  the  innominate  artery  which  have  bored  their  way  through  the  upper 
|iiKitttbeM«nium  and  presented  themselves  in  the  form  of  a  tumor  having  the 
NKofi  child's  fist.  The  characteristic  signs  of  aneurism  serve  to  distinguish  this 
Inmor  from  neoplasmata,  and  the  withdrawal  of  pure  blood  by  an  aseptic  hypo- 
drniiic  nnille  will  establish  with  accuracy  the  diagnosis. 

Tumors  of  the  mediastanum  are  frequently  observed.  Like 
tumnts  of  the  e.ttrathorjicic  variety,  they  may  be  divided  into  benign  and 
nulffinaiit,  Ainong  the  former  are  lipoma,  fibroma,  enlargements  of  tJie 
owliaslinal  nodes,  together  with  the  dermoid  and  hydatid  cysts,  which 
Wf  not,  strictly  speaking,  tumors,  and  also  the  growths  connected  with 
^thrrntB.  Among  the  malignant  tumors  may  be  mentioned  sarcoma, 
BictDmna,  and  lymphoma. 

.._ .  . And  fibroma  and  the  other  benign  swellings  are  not,  as  a  rule,  sus- 

"Fliblc  of  removal  unless  they  present  exlerually,  as  they  sometimes  do,  in  which 
*«»gre»t  care  must  be  exercised  in  their  removal.  The  malignant  tnmots  call  for 
*Kntion  if  situated  in  accessible  areas. 
SucoioB  is  the  malignant  tumor  of  the  mediastinum,  which  is  second  in  point 
fnqucDcy,  according  to  Hare,  who  places  carcinoma  first. 

Sarcoma  of  the  mfHastlnal  tioiien  may  be  primary,  although  it  often 
■lire  as  n  metastatic  deposit  from  the  pleura  or  frtjm  the  breast  or  from 
Nominal  oi^ns.  In  the  latter  ease  the  deposits  are  carried  by  the 
-ad-v-essels  or  by  lyraph-chaunels  through  the  (esophageal  ojiening  in 
■e  iliaphntgm.  Sarcoma  may  also  affect  the  mediastinal  nodes  by  see- 
*"  7  deposit  from  sarcoma  of  the  humerus,  while  sarcoma  of  the 
aGTfets  but  the  lumbar,  pelvic,  and  abdominal  nodes.  Sarcoma, 
ike  carcinoma,  may  affect  simultaneously  different  organs  and  struc- 
"*»  in  tJie  body — a  clinical  fact  to  be  borne  in  mind  as  a  distinguishing 
iture  from  carcinoma.  The  signs  of  sarcoma  of  the  mediastinal  nodes 
J  luicinaUng  pain,  cough,  apnonia,  cyanosis,  dyspnoea,  epistaxis,  tin- 
■usmiriam,  dysphagia,  palpitation  of  the  heart  with  angina  pains,  redema 
the  ccn-ical  region  due  to  obstruction  in  the  venous  return,  dropy  of 
B  wrfius  cavities.  Displacenient  of  tbf  heart  also  occurs,  with  some- 
Owiwlemu  of  tlie  lower  cxtrcniitii"i.  If  the  tumor  irritates  the  pneu- 
.  Iric  or  phrenic  nerves,  the  ii-ii:il  rmtctinnal  disturbance  is  pre!*ent. 
Tlw;  PHV.siCAi.  RloN.s  show  a  marked  diHerence  aa  contrasted  with 
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simple  and  purulent  effusions  in  the  serous  cavities  or  with  a  chnmic 
non-resolving  tuberculous  pneumonia. 

The  DIFFERENTIAL  DIAGNOSIS  between  mediastinal  tunu»rs  and 
aneurism  is  often  most  difficult,  and  at  times  in  the  early  sta^  iif 
the  respective  diseases  almost  impossible,  inasmuch  as  either  of  the  two 
affections  is  capable  of  duplicating  any  of  the  physical  signs  pruliinrtl 
by  the  other. 

Carcinoma  of  the  yncdlastinal  nodes  presents  many  signs  identical  with  thoi^ejib't 
^iven  in  connection  witli  sarcoma.  This  variety  of  malignant  disease  stands  fi^t 
m  point  of  frequency.  The  situation  of  the  tumor  is  generally  in  the  anterior 
mediastinum.  The  disease  occurs  in  adult  life,  and  may  he  primary  or  secundarr 
to  mammary  carcinoma.  The  disease  may  originate  primarily  in  the  tracheal  itt 
bronchial  nodes  or  in  the  remains  of  the  thymus  gland,  from'  the  periosteum  of 
the  posterior  surface  of  the  sternum,  or  in  the  abundant  connectiye  tissue  in  thf 
anterior  mediastinum. 

The  tumor  has  been  observed  to  take  its  origin  even  from  the  pulmonary  ti-wue 
itself. 

The  medullary  variety  is  most  frequently  seen,  and  next  the  scirrhous  or  col- 
loid ;  the  two  latter  kinds,  however,  form  only  a  very  small  percentage  of  the  cas*? 

The  TREATMENT  of  malignant  tumors  involving  the  mediastinum  con- 
sists of  removal  of  the  neoplasmata  if  they  are  situated  in  accc»N?ihle 
areas.  The  tumor  can  be  excised  if  it  presents  externally  by  the  use  of 
the  knife  and  Paquelin's  cautery. 

If  the  tumor  is  situated  posteriorly,  it  can  be  removed  by  a  method 
described  by  Bryant,  for  a  full  description  of  which  the  reader  is  re- 
ferred to  the  Tratviactions  of  the  American  Surgical  A^sociaiioti  ft>r 
1895. 

Sarcoma  and  carcinoma  of  the  lung  are  the  malignant  tumors  affect- 
ing this  organ.  The  accompanying  figure  shows  a  typical  carcinoma  of 
the  lung.  The  disease  in  this  case  is  secondary  to  carcinoma  of  the 
pelvis. 

The  DIAGNOSIS  of  maligrnant  neoplasm  of  the  lung  is  nlmoiit 
impossible  in  the  incipient  stage  of  the  growth,  since  many  other  con- 
ditions at  the  beginning  give  rise  to  similar  physical  signs. 

The  only  positive  means  of  diagnosis  is  by  an  examination  of  particles  of  the 
tumor  which  nave  been  obtained  by  expectoration,  as  in  abscess  of  the  lung.  Tbi* 
occurrence  is  extremely  rare,  since  only  four  well -authenticated  cases  have  bwn 
publi^^hed.  Particles  of  lung-tumor  may  be  obtained  for  microscopical  examina- 
tion by  means  of  the  harpoon.  There  are  two  such  cases  recorded.  The  examina- 
tion of  the  fluid  in  the  pleural  cavity  has  also  been  employed  as  a  diagnostic  tej'l 
in  tumor  of  the  lung.  Quincke  has  demonstrated  that  the  presence  of  such  a 
pleuritic  etfusion  as  hydrops  adiposus  points  to  the  presence  ot  cancer,  since  fatty 
cells  seldom,  if  ever,  are  found  m  pure  inflammatory  exudations,  unless  occasion- 
allv  in  tuberculous  effusions. 

Pneumotomy  has  been  employed  to  remove  these  neoplasms.     It  is 
only  when  the  growth  is  situated  upon  the  periphery  of  the  lung  aiwi 
the  diagnosis  is  certain  that  ()[>erative  interference  is  justifiable.  Auarew& 
of  Chicago  in  181)2  exhibited  to  the  Chicago  Medical  Soc^iety  several, 
pulmonary  (joncretions  which  were  removed  by  pneumotomy. 

Tumors  affecting  the  pleura  consist  chiefly  of  carcinoma  an 
endothelioma.  The  writer  has  seen  one  case  in  which  the  withdrawii-l 
of  bloody  serum  twenty-four  hours  before  death  was  the  first  evidence* 
pointing  to  the  malignant  character  of  the  disease.  The  condition  WJ** 
thought  to  be  tuberculosis  from  the  physical  signs  that  were  present ! 
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y  as  the  raediastinal  and  cervical  nodes  were  involved.  Tbe 
iiay  undergo  calcification,  so  that  the  membrane  ia  rigid,  and 
ess  \»  similar  to  that  involved  in  calcification  of  an  artery  as  it 
in  plaques. 


and  bftd 

\  of  the  lung 
disea>>e 
indicated. 


ip  hair.     Lipoma  has  alxo  been  observed  growing  Irom  the  parietal  layer. 
ra  of  the  lung  are  seldom  primary.    They  are  u      " 
t  diseatie  of  the  breast.     Under  the  circumntancea  i 


usually  secondary  t 
D  operative  interfe- 


ore  of  the  lung  eon^iKt  of  cnri^inoma  and  sarcoma.  The  former 
ally  Hecondarv  to  carcinoma  of  the  breast  or  the  mediastinal 
Sarcoma  i.s  also  usually  ii«cundury  to  the  disease  in  some  other 
the  bodv. 

trs  nf  t/ie  Ikorncle  ttnvt  have  been  observed.  These  neoplasmata 
x>n(mr}'  deposits  from  nmlignnnt  disease  of  the  testicle,  uterus, 


:» the  lumbar  nodes.  lu  one  ease  of  carcinoma  ol'  the  duct  the 
was  secondary  to  an  undcscciuled  testicle. 

on  of  fhf  liin^fs  may  be  divi<lcd  into  those  which  are  benign  and 
hich  are  malignant.  The  benign  tumors  iicldoni  give  rise  to 
ns  unless  they  become  large  enough  to  mechanically  intertcre 
!  function  of  the  lung. 

oms  has  been  described  by  Chinri.  Lipoma,  chondroma,  adenoma,  and 
are  occasionally  observed.  But  these  benign  iieopiaHina  are  chiefly  of 
ical  interest  and  seldom  eall  for  surgical  interfercni-e.  It  i»  often  very 
to  decide  whether  a  primary  tumor  had  its  origin  in  the  lung  and  sec- 
inraded  the  pleura,  or  vire  i'er»S. 
naia  are  found  in  the  lung  in  the  form  of  multiple  globular  nodules. 
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They  may  exist  for  a  long  time,  and  if  small  give  rise  to  no  special  disturbtncc 
The  writer  recently  examined  lungs  in  which  several  guromata  were  inibvddci 
In  a  few  of  the  nodules  the  caseous  material  in  the  centre  had  become  !*ofteM4 
and  broken  down,  and  a  distinct  fibrous  capsule  formed  of  plastic  ezudidoi 
seemed  to  surround  the  mass — a  condition  not  usually  found  in  gummata.  Tbe 
capsule  was  formed  of  fibrous  tissue  similar  to  that  surrounding  a  blo<Kl-clot.  Ib 
these  nodules  tbe  three  characteristic  zones  were  visible — the  outer  con9L«<tinp  of 
cells,  the  middle  formed  of  fibrous  tissue,  and  an  inner  zone  made  up  of  casejo* 
material. 

The  Diaphragm. 

The  surgery  of  the  diaphragm  can  be  classified  according  to  the  plan 
pursued  in  the  discussion  of  the  other  viscera. 

The  consideration  of  the  subject  embraces  the  congenital  defects, 
the  ii^uries,  the  disease,  and^  finally^  the  tumors. 

The  diaphra^  is  a  muscle  which  separates  the  thoracic  from  the  abdominal 
cavities.  Posteriorly  the  muscle  is  attached  to  the  vertebral  column,  and  laterallT 
and  anteriorly  to  the  thoracic  walls. 

Upon  the  right  side  the  muscle  rises  to  a  level  with  the  third  cartilage  during 
a  forced  expiration,  and  descends  to  the  level  of  the  fifth  interco<<tul  Hpace  duriof 
a  forced  inspiration.  Upon  the  left  side  the  diaphragm  descends  to  a  point  a  little 
lower  down. 

The  diaphragm  has  been  observed  to  ascend  as  hi^h  as  the  second  rib  in  cas^ 
of  extreme  distention  from  intestinal  tympanitis,  and  it  has  been  found  to  devCfDd 
even  below  the  false  ribs  in  pleuritic  eflfUsions. 

The  muscle  has  a  serous  lining  upon  both  its  thoracic  and  abdominal  siirfsee^. 
In  the  former  case  the  pleura  anords  a  lining,  and  in  the  latter  the  peritoneum. 
This  anatomical  fact  serves  to  explain  the  peculiar  character  of  the  infiammAtory 
affections  of  the  diaphragm. 

The  congrenital  defects  of  the  diaphragrm  consist  of  fissures  which 
permit  the  escape  of  the  abdominal  viscera  into  the  thoracic  c»avity. 
The  condition  is  rapidly  fatal,  since  strangulation  soon  occurs^.  The 
accompanying  figure  shows  a  case  of  congenital  diaphragmatic  heniia  in 
which  the  viscera  have  ascended  through  a  fissure  in  the  diaphragm  into 
the  thoracic  cavity. 

Treatmp:nt  by  la}>arotomy  is  indicated,  provided  the  diagno^^is  can 
be  established,  but  as  the  infant  dies  very  soon  after  birth,  no  ojK'rative 
treatment  can  be  undertaken. 

Injuries  of  the  diaphragm  consist  of  gunshot  wounds,  stab  wounds, 
and  rupture. 

(runshof  iroiinds  of  the  diaphragm,  as  well  as  stab  woimds,  present 
notliiug  of  the  interest  which  attaches  to  these  wounds  in  other  jmrtN 
The  injury  is  serious,  because  the  associated  abdominal  or  tlioracic 
lesions  render  tlie  prognosis  exceedingly  fatal.  Laparotomy  is  iuilicated 
if  the  diagnosis  can  be  made  approximately  certain. 

Rupture  of  the  diaphragm  is  caused  usually  by  some  form  of  trau- 
matism, by  muscuhir  action,  or  by  the  bursting  of  a  liver-abscess.  This 
lesion  may  occur  with  or  without  any  corresponding  injury  to  the  inte^ 
imicnt.  The  rupture  occurs,  as  a  rule,  through  tlie  fleshy  jiart  of  the 
muscle,  and  also,  as  a  rule,  ujx)u  the  left  side,  because  the  liver  afForA* 
protection  upon  the  right  side. 

The  SIGNS  of  rupture  of  the  diaphragm  are  a  rapid,  irregular  pube, 
which  is  due  to  a  disturbance  of  the  pneumogastric  nerve ;  a  character- 
istic manner  of  respiration,  which  follows  an  exaggerated  action  of  the 
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tocessory  thoracic  muscles ;  quiescence  of  the  diaphragm  during  respira- 
3on  ;  a  depres^on  of  the  epigastric  and  liypochondriac  regions ;  severe 
Mun  and  persistent  vomiting,  both  of  which  are  increased  by  hiccough 
>r  couching.  If  the  stomach  or  intestine  ascends  through  the  torn  part, 
here    is   an  abuormal  tympanitic  resonance,  with  a  toes  of  the  normal 


Fio.  130. 


CoDgealtal  dlmphimgiDBtic  hemU  (Wood  Muuuni). 


respiratory  murmur.  If  fluid  is  taken  into  the  stomach,  a  succus^ioQ- 
eouod  is  heard  by  auscultation.  The  facies  denote  severe  internal  injury. 
If  the  rapture  has  occurred  as  a  result  of  the  bursting  of  a  liver- 
abscess,  there  have  been  as  premonitory  symptoms  tem|M;niturc  and 
jaundice.     Following  quickly  upon  rupture  signs  of  pleurisy  ap|)ear. 

TympanUie  rttonanct  \%  heard  over  this  aren  if  the  ftomach  or  a  roil  of  intes- 
tine nu  forced  ita  way  upward  through  the  rent.    The  respinitury  n 
>ltved  in  oonwqoence  of  tue  tiaosposition  of  the  above-named  rince'ra. 


of  which  has  been  successful  in  at  least  8  rejK)rte<l  casi's.  Pt» 
<)])erated  in  1  case  in  which  an  omental  hernia  was  i)rt\sc»nt,  the  n 
of  which,  together  with  the  suturing  of  the  rent,  terniinated  succi 

The  lajxirotomy  should  be  performed  early,  in  order  to  av 
dangers  of  the  shock  of  a  delayed  operation,  and  also  to  avert 
pencling  pleurisy  and  peritonitis. 

The  diseases  of  l^ie  diaphrcigrni  are  very  few.     The  chiel 
paralysis  of  the  muscle,  due  to  the  peripheral  lesion  of  the 
nerve.     The  diaphragm  may  also  be  affected  in  consequence  o 

Shragmatic  pleurisy  or  j)eritoniti8,  or  from  toxic  influenc»es,  i 
iphtheria  and  lead-poisoning,  or  even  from  suppuration  in  the  1 
a  subphrenic  abscess,  a  discussion  of  which  has  already  been  con 
Hysteria  may  also  cause  paralysis  of  the  diaphragm. 

The  SYMPTOMS  of  paralysis  of  the  diaphragm  are  loss  of  mc 
of  the  muscle  during  the  respiratory  act,  an  increase  in  the  nur 
the  respirations,  a  depression  in  the  epigastric  and  hypocl 
regions,  and  dyspnoea.  Paresis  of  other  muscles  is  present  if  tli 
is  central,  and  if  this  muscle  alone  is  affected,  the  cause  is  ti 
lesion  of  the  phrenic  nerve. 

The  TREATMENT  of  jMmlvsis  of  the  diaphragm  consists 
administration  of  iron  and  str^'chnia,  in  galvanism,  and  in  the  us 
antidotes  to  a  poison  such  as  lejid,  or  antitoxin  in  case  of  diphtli 

Tumors  of  the  diaphragm  are  exceedingly  rare  as  a  priniai 
tion,  although  tumors  affecting  the  viscera  may  cause  disturbanc 
may  even  lead  to  rupture  of  tlie  muscle. 

In  these  cas(\s  the  signs  indicative  of  rupture  are  present, 
onset  of  the  sym])toms  are  not  sudden,  as  in  rupture  due  to  trau 

As  the  SYMPTOMS  develop  slowly,  the  patient  becomes  more 
accustomed  to  the  altered  conditions,  and  the  phenomena  are  not 
pronounced. 

Diaphragrniatic  hernia  mav  occur  in  consequence  of  a  eo; 


s^'MPTHMs  nf  strangulated  diaphragmatic  hernia  are  those 
observed  in  this  conditiou,  t4^ther  with  the  presence  of  a 
a  the  thoracie  region,  aceompauied  by  the  signs  of  dyspnoea. 
Tbe  TBEATMEST  of  diaphragmatic  hernia  due  to  injury  is  laparotomy, 
iaa  already  been  mentioned.  If  tlie  hernia  is  due  to  congenital 
"  la,  no  opemtive  interference  in  of  avail.  If  due  to  the  spontaneous 
'ty,  in  which  the  visct-m  aiicend  through  one  of  the  natnral  but  now 
it«l  openings,  laparotomy  is  indicatetl,  pronded  the  diagnosis  can 
Mablished. 

The  CEsofhaous. 

Tht  titrgical  analomi/  of  tlie  cenophagus  i^i  iiii]>i)rtanC  id  order  to  understand  the 
■ntions  upon  this  part.  It  is  a  coatiiiuatiun  of  the  pUaryox,  and  begins  oppo- 
<lu  tti«  >ixth  cetvicul  vertebra  at  the  lower  biirder  of  the  cricoid  cartilaKe,  and 
^nda  down  ward  through  tlie  mediaatiDum  and  diaphragm  to  (he  upper  Border 
dM'Wenth  dorMkl  vertebra, at  which  place  it  eDtere  the  stomach.  The  tube  is 
MCnine  inches  in  length, and  begins  in  the  median  line,  and  then  soon  inclines 
ttwIeHiide  at  the  rniit  of  the  neck.  It  then  returna  to  the  median  line,  and 
rilj  deTiai««  again  to  the  left  side  to  perliirate  the  diaphragm.  The  narrowest 
ll  nf  the  tube  in  opposite  to  the  fourth  dotxal  vertebra,  although  it  becomes  very 
Ri)voppo8ii«  the  aiaphragni. 

btfae  neck,  the  ossophagus  has  in  front  of  it  the  trachea,  and  a  little  lower 
n,  where  it  deviatea  l«  the  leit,  the  thyroid  body  and  thoracic  duct,  and  behind 
Mttupon  the  front  of  the  bodies  of  the  vertebrie  upon  which  lies  the  longus 
B  niucle.  Tlie  cesopUagus  haa  upon  its  side  the  common  carotid  artery  and  the 
nl  lubes  of  the  Ihyroid  Itody.  The  recurrent  laryngeal  nerve  runs  in  a  groove 
BWMI  the  (Esophagus  and  the  trachea.  Thetiurgical  relations  are  of  special  inter- 
lithe  (»oph8gU9  descends  to  enter  the  thorax.  The  tube  descends  posterior 
IbetntniTerse  arch  of  the  aorta,  and  as  it  passes  down  through  the  [vosterior 
"^''-tTDum  it  descends  upon  the  right  side  of  the  aorta  to  the  opening  in  the 
igm,  at  which  point  the  tube  pusses  in  front  of  and  a  little  to  the  left  side 
iitcrta  t(i  enter  the  abdominal  cavity. 

.^s  has  in  front  of  it  at  this  point  Ihe  trachea,  the  left  carotid  and 

. nes,  the  pericardium,  the  left  bronchuJ:>,  and  the  arch  of  the  aorta. 

■H  behind  it  the  bodies  of  the  vertebrte  covered  by  the  longus  colli  muscle  and 
lb  iaWtcustai  vessels.    It  has  also  the  aorta  behind  it  in  the  lowest  part  of  tho 

OpOD  the  sides  the  pleurae  cover  the  {esophagus,  and  upon  the  right  side  is  found 
'Mr«iu  axy^oe  major  and  upon  the  left  side  the  descending  aorta.  The  right 
f^jXiimogastnc  nerve  parses  down  behind,  and  the  left  pneuinoKastric  in  front  of 
™i»ophagus.  The  two  vagi,  together  with  the  brancties  coming  from  the  first 
^nnii  ganglioD  of  the  sympathetic,  form  a  plexus  in  front  of  the  tEsophugus  extend- 
'"^ffoni  the  root  of  the  lungs  to  the  sl«mach. 

Tlie  (Fsophazos  haa  three  coata.  The  outer  or  muscular  coat  is  divided  into 
"Bitiluilinal  and  circular  layera,  between  which  lies  a  plexus  of  nerves.  The 
'"'j^'.Wv  lit  areolar  coat  is  compoijed  of  loose  elastic  connective  tissue  in  which  is 
^hnj'lrii  rows  of  compound  racemose  glands  and  adenoid  tissue. 

The  inner  or  mucous  coat  is  arranged  in  vertical  rugie  or  folds,  and  is  covered 
f  IMTeraeut  epithelium,  beneath  which  are  imbedded  irregular  rows  of  papillK. 

Between  the  mucooa  coat  and  the  middle  oat  in  the  lower  segment  of  the 
*ophiipM  is  a  special  cnat  which  has  been  called  the  muscularis  mucosa. 

Ualformations  of  the  resiiphagiis  occasionally  are  obw-rved,  and  are 
*  t"  incomplete  closure  of  the  branchial  clefts.  There  have  been 
HIT  wvcniy-fivc  «iws  reported  in  surgical  literature. 
The  •c)K>[)ha^u.s  may  be  entirely  ahspjii.  MacKenzie  has  reported  14 
^'""^  iif  this  kind.  The  up|M;r  and  lower  part  of  the  canal  were  present, 
nrt  till-  two  parts  wen-  conni-cted  with  each  other  by  a  cord.  In  some 
&  communication  is  ol>servcd  between  the  tracliea  and  the  uesophu- 
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gus  to  which  the  term  tracheo-oesophageal  fistula  has  been  given.  DiW 
tatiou  of  the  canal  is  observed  in  cases  where  fatty  degeneration  of  tk 
muscular  fibres  has  taken  place. 

Dilatation  of  the  oesophagus  may  be  localized,  in  which  (»sc  a  divw- 
ticulum  is  formed,  or  it  maybe  general  and  involve  the  whole  length  of 
the  canal.  If  the  condition  is  not  congenital,  the  cul-de-sac  is  cau^  bf 
nature  endeavoring  to  force  downward  food  through  a  stricture.  Tit 
pouch  is  thus  formed  by  a  stretching  of  the  oesophageal  walls  ju^t  abo\t 
the  point  of  obstruction. 

Operations  have  been  performed  successfully  from  the  neck  with  a  viewti 
obliterate  the  pouch.  The  cul-de-sac  has  been  dissected  away,  and  the  wound  is 
the  oesophageal  wall  closed  with  sutures.  The  pouch  is  called  a  pharyugocele.  The 
presence  of  the  pouch  is  most  annoying  to  the  patient,  since  food  often  collect*  in 
it  and  gives  rise  to  paroxysms  or  coughing,  and  often  induces  the  disagreeable 
sensation  of  choking.  In  some  rare  cases  death  has  occurred  in  consequence  of 
choking. 

Diverticula  of  the  oesophagus  may  occur  by  didention  from  trilhk 
or  by  traction  from  milhout.  The  diverticulum  formed  from  diMeftim 
is  usually  found  in  the  extreme  upper  part,  and  has  been  considered  a 
hernial  protrusion  of  the  mucous  membrane  through  the  se[)arated  fibres 
of  the  inferior  constrictor  muscle.  This  condition  presupposes  some 
pathological  changes  in  the  walls  of  the  oesophagus. 

There  are  between  fifty  and  sixty  cases  of  this  kind  scattered  throughout  ear 
gical  literature.  In  this  variety  of  diverticulum  the  symptoms  are  not  pronounced 
until  the  pouch  is  distended  with  food,  which  enables  the  patient  to  swallow  witk 
some  degree  of  comfort.  Vomiting,  regurgitation  of  food,  and  dysphagia  are  com- 
mon symptoms.  The  distended  diverticulum  can  be  emptied  by  external  manipQ* 
lation.  If  this  is  not  done,  the  food  undergoes  fermentation  and  the  breath 
becomes  extremely  offensive.  The  passage  of  an  cesophageal  bougie  will  make 
clear  the  nature  of  the  trouble.  The  sound  passes  into  a  pouch  or  sac  iu  the  upper 
part  of  the  oesophagus  and  becomes  arrested,  while  in  case  a  stricture  is  pment 
the  bougie  will  pass  with  difficulty  into  the  stomach  and  the  operation  followed  l^ 
regurgitation  of  bloody  mucus.  The  obstruction  is  usually  situated  lower  down, 
and  has  present  many  other  signs  characteristic  of  malignant  disease. 

The  traction  diverticula  are  seen  in  adhesions  of  tumors  to  the  wnlk 
of  the  oesophagus.  The  development  of  the  growth  causes  tlie  canal  to 
be  pulled  aside,  and  subsequently  the  walls  of  the  canal  jmd  the 
neoplasm  become  blended  in  one  mass.  Aneurism  may  also  pull  the 
oesophagus  to  the  side,  and  by  dragging  u|)on  the  walls  cause  a  uivertic- 
ulum  to  be  formed.  This  variety  of  diverticulum  is  also  observed  in 
connection  with  cicatricial  contraction  in  tuberculosis  of  bronchial  and 
mediastinal  nodes;  also  from  ulceration  due  to  the  presence  of  a  fo^ 
eign  body. 

In  the  TREATMENT  of  these  cases  little  has  been  accomplished  by 
sounds,  special  alimentation,  and  gastrostomy.  Recently  oneratiood 
have  been  j)erformed  with  a  view  to  excision  of  the  diverticulum,  awl 
either  closing  the  wound  in  the  oesophagus  with  sutures  or  packing  it 
and  allowing  it  to  heal  by  granulation.  Some  surgeons  suture  the 
(esophageal  wound  and  pick  the  cervical  wound  until  the  danger  of 
extravasations'  has  passed. 

The  treatment  is  substantially  the  same  in  the  second  variety  of 
diverticulum,  except  when  ulceration  is  present,  in  which  case  the 
oesophageal  wound  cannot  be  sutured. 
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"Wounds  of  the  cesophi^us  occur  externally  in  consequence  of 
juries,  and  internally  by  tlie  action  of  sharp-pointed  foreign 
jdi(>s. 

The  wounds  by  external  injuries  are  caused  by  stab,  bayonet,  and 
stol-sliot  wounds ;  also  in  cut^throats. 

The  wounds  by  internal  injuries  are  caused  by  the  passage  of  sharp 
«triimentd  and  by  foreign  bodies.  Pins,  needles,  and  dental  plates 
iutie  ulceration  of  the  miioous  membrane.  In  one  case,  the  specimen 
'  \7)iich  is  in  the  Wood  Museum,  a  small  plate  of  false  teeth  was  SK'al- 
>wed  by  accident,  and  beeame  lo<lge<l  in  the  oesojiliagiis  and  ulcerated 
iroiigb  into  the  pericardium.  CEsophageal  probangs  have  injured  the 
allid  to  such  an  extent  as  to  cause  fatal  results. 

In  external  wounds  of  the  nesopliague  in  wliich  a  lai^  opening  is 
lade   the  diaonosis  is  attended 

ith    no  diftieulty,  but   in   small  Fio- 131- 

oundd,  such  as  stab  and  gunshot 
ounds,  the  precise  extent  of  the 
ijurj-  i.s  often  difficult  to  deter- 
II nc.  In  the  former  case  the 
rc:^nce  of  saliv'a  or  food  in  the 
LT\'ieul  wound  makes  the  diagno- 
Iei  [KMsitive,  ami  in  the  latter  case 
eg;urgitation  of  blood,  intense  juiin 
ccompanied  by  hiccough,  dysphu- 
ia,  and  dyspnoea  make  the  diag- 
iOjus  more  than  probable.  The 
ssociated  injuries,  such  ns  per- 
oration of  the  mediastinum  and 
tIeuTS,  or  a  wound  of  the  bronchial 
ubes,  give  rise  to  special  signs 
NXtbognomonic  of  the  lesion. 

The  TREATMENT  of  the  fjdernal 
roiitul  of  the  oesonluigiis  consista 
n  either  leaving  the  wound  open. 
Kicking  it  with  gauze  and  feeding 
>v  an  (esophageal  tube,  or  else 
uturiiig  the  tear  in  the  walls  and 
>roviding  for  drainage  in  the  cer- 
'ical  wound  by  iodoform  gauze  for 
'.  fvvi  days. 

In  the  iaienuil  wound  of  the        

psophogus  rest  and  nutrient  ene- 

nata  are  indicated ;  but  if  perforation  has  occurred,  the  <'onversion  of 
he  internal  wound  into  a  complete  external  wound  and  disinfection  are 
he  proper  methods  of  treatment. 

In  nre  oajifs  gasfrnstomy  is  called  for,  and  the  patient  nourished  a 
lufficicnt  period  to  allow  the  wound  in  the  (esophagus  to  heal. 

Rupture  of  the  ceBophaKUS  has  occurred  in  con.>iequencf  of  severe 
I'omitJng.  There  are  about  tweiity-fivc  <«ses  reportwl  in  siirgioil  liter- 
itnre.  It  is  generally  believed  that  in  these  cases  of  rupture  the  nuis- 
Eidap  walls  of  the  canal  were  rendered  weak  from  fiitty  degeneration. 
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The  rent  in  the  canal  is  usuall}-  a  linear  one  and  involves  chiefly  ibf 
mucous  membrane. 

Von  Ziemesen  and  Zenker  believe  that  the  walU  of  tbe  CBSopbagiu  are  NfMri 
b^  exceiuive  use  of  alcohol,  and  that  tbe  presence  of  aoftenuig  ia  a  nectnuj  se- 
dition to  rupture. 

Rupture  of  the  cesonhagua  is  attended  by  violent  paio,  following  npoo  n 
attack  of  vomiting,  usually  to  dislodge  a  foreign  body.  CoUapae  at  oa<x  Mtv 
and  vomiting  of  blood  is  present.  Cervical  emphyeems  appears,  and  tbepuiM 
dies  in  a  few  hours.  If  the  (liagDosis  can  be  made,  external  osophagotomj  a  tk 
proper  plan  of  treatment,  but  as  yet  no  case  has  recovered. 

Perforation  of  the  cesophagus  from  other  causes  than  traumatLiQ 
occurs  as  a  result  of  peptic  or  other  ulcers,  malignant  disease,  fum^ 
bodies,  and  from  diseases  connected  with  the  mediastinum  and  pinin; 
also  from  pressure  of  aortic  aneurisms. 


Jack-slonc  lodged  In 


The  TREATMENT  miist  netx'.'isarily  varj-  according  to  the  nature  "f 
tlie  cause  of  jwrforation.  An  (e.'^ophagotomy  is  indicated  for  the  remoi-al 
of  foreign  bodies,  and  «  gastrostomy  for  malignant  disease.  In  ca^e  <if 
ulcer,  rest,  the  ii.«e  of  the  stoniach-tiibc  or  rectal  feeding,  are  amot^  tbe 
means  to  be  employed. 

Foreign  bodies  may  l>e  lodged  in  the  lower  part  of  the  pharv'nx  nor 
the  cesophagus.  At  this  i»lapc  picw-s  of  meat,  potatoes,  apples,  sauagc. 
etc.  are  arrested  on  accoimt  of^  their  size  and  volume.  In  the  tonsil* 
and  the  jrlosso-epiglottideaii  fold  such  foreign  bodies  as  needles,  pos. 
small  fish-bones,  etc.  are  often  lodgtHl.  In  every  ease  the  pharm 
should  be  carefully  examined,  since  the  sensations  of  the  patieatd'te 
often  misleading,  as  they  are  under  the  impression  that  they  havesmil- 
lowe<l  the  foreign  body,  when  it  is  still  caught  in  the  fold  of  mucou* 
nienibrane.     The  opposite  condition  sometimes  prevails,  and  tbe  patient 
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cs  the  foreign  body  is  still  in  the  throat,  when  in  reality  it  has 
d  into  the  stomach.  The  bruising  and  laceration  of  the  mucous 
brane  cause  the  same  peculiar  sensation  as  occurs  when  the  body  is 
illy  impacted  in  the  folds  of  mucous  membrane.  For  these  reasons 
always  advisable  to  examine  the  throat  carefully  whenever  the 
lent  has  occurred,  irrespective  of  the  sensations  of  the  patient. 
'Wign  bodies  are  also  arrested  opposite  the  fifth  cervical  vertebra 
thyroid  cartilage,  and  they  may  even  descend  lower  in  the  oesopha- 
ind  become  lodged  in  the  walls  of  the  (esophagus  itself  or  at  the 
iae  extremity. 

"he  SIGNS  AND  SYMPTOMS  of  foreign  bodies  in  the  oesophagus  vary 
ding  to  the  place  of  lodgement.  If  the  body  is  of  good  size  and  is 
xi  in  the  upper  part  of  the  tube,  choking  and  suffocation  are  the 
inent  signs.  If  in  the  lower  part,  the  same  symptoms  are  present, 
pain  is  a  constant  symptom.  Erosion  of  the  mucous  membrane 
supervenes,  and  sometimes  a  slight  hsematemesis  follows, 
be  removal  of  foreifirn  bodies  lodged  in  the  oesophagus  is  often 
ded  with  the  greatest  diflBculty.     The  nature  and  character  of  the 

Fig.  133. 


(Esophageal  forcepe. 

•n  body,  its  exact  lodgement  in  the  gullet,  and  its  shape  and  con- 
ey are  points  to  be  considered  in  all  attempts  at  extraction. 

chardson  has  demonstrated  that  a  foreign  body  which  is  found  to  be  14} 
from  the  incisors  is  lodged  at  the  cardiac  end  of  the  oesophagus ;  if  9  inches 
it  is  behind  the  arch  oi  the  aorta.    Any  foreign  body  lodg^  9  inches  from 

ciflors  is  in  a  dang^erous  position,  as  Richardson  has  pointed  out,  since  ulcer- 

into  the  vessel  is  imminent. 

>reign  b(xlies  may  be  removed  by  instrumental  means  through  the 
t,  by  external  ijijcimmi  or  oeaophagotomi/,  and,  finally,  by  gmdrotomy, 

fore  describing  the  operative  measures  a  brief  mention  should  be  made  of 
nployment  of  emetics  for  the  purpose  of  dislodging  any  foreign  body 
ted  in  the  oesophagus.  As  a  rule,  emetics  for  this  purpose  are  to  be  con- 
}d,  since  perforation  and  even  rupture  of  the  oesophagus  have  occurred.  If 
reign  body  have  no  sharp  facets  upon  it  and  is  small,  the  imbibition  of  food 
form  of  a  large  alimentary  bolus  has  been  recommended.  This  should  not 
16  when  the  foreign  body  has  sharp  edges  or  is  too  large  to  pass  through  the 
bs  or  the  ileo-csecal  valve.  The  size  of  the  foreign  body  is  not  so  important 
ihape,  and  also  the  fact  whether  it  can  be  digested  by  the  gastric  juice. 

Vol.  II.— 20 
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IneirumerUal  means  through  the  mouth  consist  in  the  use  of  the  (ft 
ageal  forceps,  Von  Grafe's  coin-catcher,  and  Sayre's  bristl 
umbrella  probang.  Any  and  all  of  these  instruments  shod 
employed  with  great  care,  on  account  of  the  danger  of  perforatiw 
rupture  of  the  a?sophagus  itself,  and  also  on  account  of  laceration « 
mucous  membrane.  Attention  has  been  called  by  Richardson  to  ii 
tion  of  the  instrument  itself,  in  which  case  no  violence  shou 
employed,  but  the  removal  should  take  place  by  a  gastrastomy, 
description  of  which  the  student  is  referred  to  the  cJaapter  on  S« 
of  the  Stomach. 

External  (Bsopha^otomy  was  first  performed  by  Goudqii 
1773.  The  mortality  of  the  operation  formerly  was  very  smal 
the  results  since  the  introduction  of  antiseptic  surgery  are  most  bri 
The  incision  is  made  upon  the  left  side  of  the  neck  and  alor 
anterior  and  inner  edge  of  the  sterno-cleido-mastoid  muscle  just 
the  thyroid  cartilage.  The  larynx  and  trachea  are  uj>on  the  inm 
and  vessels  upon  the  outer  side.  The  skin,  superficial  and  deep 
of  the  fascia  superficialis  colli,  with  the  platysma  myoides  between 
are  first  divided.  The  fascia  media  colli  and  the  fascia  profund 
are  next  divided.  The  sterno-cleido-mastoid  muscle  should  be 
aside  and  the  omo-hyoid  muscle  divided.  The  descendens  noni 
must  be  protected  from  injury,  as  well  as  the  recurrent  larj' 
which  lies  in  a  groove  between  the  trachea  and  the  oesophagus. 
suj)erior  and  inferior  thyroid  arteries  must  also  be  protected 
injury.  A  male  sound  can  be  introduced  through  the  mouth  a: 
wall  of  the  oesophagus  divide<I  upon  the  beak.  Two  curved  r 
armed  with  silk  can  be  introduced  through  the  (esophageal  wal 
the  incised  wound  held  ai)art  by  an  assistant  in  a  manner  sim 
that  employed  in  the  urethra  during  external  perineal  urethrot 

The  wound  in  the  neck  thus  held  apart  by  retractors  and  the  ii 
in  the  oesophageal  walls  by  the  silk,  the  interior  of  the  oesoplu 
open  to  free  inspection  and  instrumental  manipulation. 

The  after 'freatment  of  (he  wound  may  be  conducted  by  two  methods.  T 
consists  of  immediate  suture  with  catgut  for  the  purpose  of  (ibtainins  i 
union.  The  second  is  by  granulation,  which  necessitates  packing  the 
with  iodoform  gauze.  Whichever  method  is  adopted,  the  patient  must  be 
a  few  days  by  rectal  enemata,  or,  if  by  the  mouth,  through  a  soft-rubber  ci 
In  some  cases  external  cesophagotomv  is  employed  in  connection  with  gastn 
and  foreign  bodies  are  dislodged  hy  the  combined  method,  as  suggee 
Richardson. 

Internal  oesophagotomy  consists  of  the  introduction  of  i 
ments  into  the  canal  for  the  purpose  of  dividing  strictures, 
instruments  employed  are  made  after  the  manner  of  uretliral  i 
ments  and  are  used  in  much  the  same  way.  The  operation  is  fi 
with  considerable  danger,  and  nearly  25  per  cent,  of  the  caseg 
died. 

CBsophagriBinus,  or  si>asm  of  the  oesophagus,  is  observed  in  hy 
This  condition  may  also  arise  in  connection  with  some  reflex  irrii 
such  as  oesophagitis,  or  ulceration  of  the  mucous  membrane  of  the 
The  conditi(m  has  also  been  observed  in  connection  with  hemorr 
disease  or  asso<'iated  with  some  functional  disturbance  of  the  live 
has  also  been  observed  by  Zenker  and  Ewald  in  brain  and  spina 
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i  kidney  diseaae;  also  in  neunilgia  and  pregnancy;  and  finally  in 
m  of  inilaiumation  of  the  oesophagiu  or  gtomach  and  in  gastric  ulcer. 

(Esopha^mus  differs  from  unjr  organic  stricture  in  its  intermittent  character. 

&  boueie  m  introduced  into  the  oesophaguB,  it  meets  with  but  little  resistance  as 

mptred  with  that  arising  from  wt  organic 

•Dwiit.    If  rood  ia  imbibed,  regurgitation  Pm,  \^, 

xun  immediately,  and,  in  cases  of  organic 

ritlnre,  after  an  Appreciable  interval.    The 

itimt  often  complains  of  globus  hystericus. 

The  TREATMENT  conwists  of  the  in- 
nxtuctioQ  of  the  oesophageal  bougie 
it  regular  intervals.  In  hysterical 
patients  this  operation  often  relieves 
the  i^nditioii.  Strychnine  and  iron  and 
itrmHne  are  indicated  as  tonics,  and 
Toua  which  is  simple  and  thoroughly 
miuticated  only  is  to  be  swallowed. 
Sea-balhii^  has  also  been  highly  ex- 
Colled.  Famdization  has  been  em- 
ployed Willi  great  benefit. 

Stricture  of  the  cesophaguB  may 
be  doe  to  the  presence  of  benign  or 
tnitignint  tumors,  to  chnmic  cesopha- 
gitis,  to  neuroses,  to  congenital  defects, 
to  ulcers,  to  cicatrices,  and  to  pressure 
from  without  ujwn  the  tube.  Stricture 
"1  the  (empluigus  due  to  malignant 
dwwsewill  be  considered  in  connection 
with  cancer  an4l  turconia  of  the  oesoph- 
agus. 

^Vhen  the  stricture  is  caused  by 
•woj^ispti^j  or  by  ulcer,  rest  and  rectal 
fwding  are  the  means  to  be  employed ; 
Jf^'liie  to  hysteria,  the  occasional  use 
?■  'he  (esophageal  probang,  with  the 
internal  administration  of  drugs  suit- 
able for  the  cure  of  that  disease. 

As  lo  eojtgenitaf  defects,  little  can 
I*  done^  2&  the  cases  usually  die  from 
inanition  in  a  few  days.  If  due  to 
eiratrices,  division  or  divulsion  of  tlie 
Wncture  is  indicated,  and  finally  if  tu 
Pfeasare  by  a  neoplasm  or  an  aneurism, 
*>tlii|^  can  be  done  if  the  aneurism  or 
"^pUani  cannot  be  treated.  The  cica- 
^■al  stricture  may  occur  in  children 
'"  conxeqnence  of  the  imbibition  of 
^"t  soups,  or  in  adults  by  swallowing  caustic  alkalieij  or  acids.  The 
"^•^rg  of  oedema  glottidis  must  be  remembered  in  acute  inilummaticui. 

'"  introdwnnff  the  cemphagea/  probang  or  sound  the  surgeon  must 
***'ri9e  great  care  and  gentleness,  leas  irreparable  damage  may  follow. 
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Fig.  1S5. 


The  patient  should  be  places!  u|iod  a  low,  fimi  stoul  ^Mh  the  beid 
thrown  well  back.  The  sui^geon  should  stand  directly  in  front  of  tke 
patient,  and  with  hL^  left  fore  and  middle  fingers  introduced  into  tk 
patient*.*  mouth  depresef  the  tongue,  and  guide  the  catheter  or  prubug 
with  the  ri^ht  han^l  along  the  index  finger.  As  the  instrtmient  pa»m 
dfiwn  the  {>har\'nx  it  should  be  carried  a  little  to  the  right  of  the  media 
line  at  this  point.  ?o  a«  to  avoid  bringing  the  point  against  the  epiglottis. 

When  the  instrument  haj»  cleared  the  pharynx  it  uoo- 
sionally  impinges  upon  the  prominence  of  the  fifth  cer- 

C^_^  \ncal  vertebra  near  the  level  of  the  thyroid  cartilap. 
^DP  If  the  slightest  obstruction  is  met  with,  tlie  patient's  had 
^p  should  now  be  inclined  forward,  and  the  pn)baDg  wiO 
'         I      enter  the  stomach  without  any  difficulty. 

If  any  ^ricture  exists  as  a  re»uU  of  malignant  di»et0e,tlif 
caotion  cannot  be  too  often  repeated  that  the  danger  of  pcrfon- 
tion  is  very  great.  In  tubercular  alceration  of  the  oesopbafw 
the  same  warning  is  pertinent,  since  the  walls  are  often  Ten'taio 
and  a  fal»e  and  fatal  pazvage  can  be  made. 

The  probang  is  used  to  detect  foreign  bodies  and  to  extinine 
for  stricture.  It  may  also  be  employed  to  relieye  cesophaffi'ODiK 
The  catheter  is  likewise  employed  for  the  purpose  of  feedioE  the 
patient  in  case  of  insanity  or  trismus.  The  soft-rubber  catfieW 
nas  also  been  used,  and  in  some  cases  introduced  into  the  stomid 
through  the  nostril. 

The  TREATMENT  of  GBBophs^eal  stenosiB  consif^ts^  in 
the  intro<luction  of  munds  made  expressly  for  this!  pu^ 
j)ose.  The  instruments  employed  for  this  object  are  pm- 
bangs  with  olive-jK)inted  rips  (Fig.  136)  ;  also  steel  bull*, 
rubl>er  lK)iigies,  and  flexible  hollow  sounds,  Whalebone 
guides  are  also  used,  and  probangs  with  ivor\-  or  sponge 
tips.  The  olive-tipped  probangs  of  various  sizes  an*  firrt 
employed  in  onler  to  locate  the  density,  the  calibre,  the 
length,  and  general  extent  of  the  stricture.  The  mi* 
ger)n  .should  l)egin  with  a  moderate-sized  [>rolxing,  and, 
finding   the   stricture,   should    change  to  a  smaller  or 

(^      larger    one    according    to    the    amount   of    resistance. 
E      Great   care  should  be   exercised    lest  a   perforation  i^ 
B      made,  as  the  writer  has  known  this  accident  to  occur 
Ij     and  with  a  fatal  termination. 
K  If  any  shreds  of  tissue  adhere  t6  the  instrument,  which  u 

B      especially  the  cji.se  with  a  sponge  probang,  they  should  he  ctre- 
'      fully  preserved  and  submitted  to  a  microscopical  examination. 
Tluf  passage  of  well-oiled  olive- tipped  probangs  at  repultr 
intervals  of  every  few  days  will  dilate  a  cicatricial  stricture  or 
even  cure  the  spasmoiiic  variety,  coupled  with   internal  media- 
tion  consisting  of    tonii*s   and   antispasmodics.      A  mali^rniot 
KtrnoHiH  is  in  no  way  benefited  by  the  cons*^ant  u.*«e  of  sounds.     The  use  oi  the 
prol>ang  in  the  latter  condition  is  limittKl  to  diagnosis. 

Kwald  has  recommended  the  hypodermic  injection  of  atropia  and  moruhi* 
before  using  the  sounds,  with  a  view  to  relaxing  the  muscles  and  to  diniinisniDg 
tlie  quantity  of  saliva  and  mucus. 

The  use  of  dilators  like  laminaria  tents,  etc.  is  open  to  serious  objections,  ukI 
is  mentioned  only  to  call  attention  to  the  damage  which  they  inflict. 

Retrograde   dilatation  of   strictures  of  the  (losophagus  has  been 
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The  siQNS  AND  SYMPTOMS  of  cpithelioiDa  of   the  irBophaguti  m 
difficulty  in  deglutition,  both  of  fluids  and  soiida,  and,  later,  iv^r^u- 
tion  of  solid  food,  and  subsequently  fluids  if  the  stenosis  becomes 
narrow. 

Pain  is  a  constant  manifestation  of  malignant  disease  of  tlie  owoph*- 
gus,  and  its  intensity  increat^es  as  the  disease  prioresses.  Regurpriutidn 
of  bloody  mucus  often  follows  attempts  at  deglutition.  The  shm]>ol' 
tissue  rcgui^itatcd  should  always  be  subjected  to  a  microscopical  eum- 
inatioD,  as  often  a  positive  and  early  diagnosis  can  thus  be  establiebtd. 
Stricture  of  the  esophagus  soon  becomes  a  serious  symptom,  and  ia 
some  cases  prevents  the  passage  of  all  instruments,  even  though  ^mall 
quantities  of  fluids  are  imbibe  and  paws  through  the  narrow  openii^. 
With  these  local  signs  certain  oiih 
stitutional  symptoms  soon  sujier- 
vene,  and  the  patient  rapidly  be- 
comes emaciated  in  consequence  (tf 
loss  of  food  and  the  constant  piw-  I 
ence  of  pain.  Inanition  is  only 
relieved  by  a  gastrostomy. 

The  TBEATMENT  of  maUcuat 
disease  of  the  ceeophagns  admit; 
only  of  ceeophaBectomy  as  a  radi- 
cal opemtion,  the  mortality  of  vhiet 
is  very  great  Oaatrostomr  \s 
indicated  as  a  palliative  measure  in 
those  cases  in  which  an  oesopbi- 
gectomy  is  impossible.  The  speoil 
teclinit^ue  in  connection  with  (esoph- 
agectomy is  as  follows : 

CEsophageotomy  consists  of 
excision  of  a  small  segment  of  tbe 
(esophagus  for  the  removal  of  ma- 
lignant disease. 

Czemy,  Park,  aad  others  have  per- 
formed  the  operation  on  seTeral  occa- 
sions, but  with  oaly  partial  success,  siacc 
patients  have  died  a  few  months  follow- 
iQg  the  operation  on  account  of  th« 
return  of  the  disease. 

Tlie  steps  of  the  opeistion  are 
similar  to  those  already  denoribed  for  external  oesophagotomy,  and  after 
the  segment  is  removed  tlie  lower  open  end  is  stitched  to  the  («rvi(al 
wound.  The  operation  is  not  considered  jtistiliable  except  where  the 
s^ment  to  be  removed  can  be  nauJied  by  external  oesophagotomy  ami 
no  metastatic  growth.^  are  present.  The  wotmd  should  be  treated 
ppccisely  as  the  wound  following  tesophagotomy,  unless  the  segmfot 
excised  is  very  small,  in  which  case  approximation  of  tbe  ende  can  be 
necompli^hf^l. 

In  union  of  the  divided  ends  the  edges  must  be  united  like  the 
intestinal  eaiml,  and  sonic  nieehanical  device  can  be  employed  to  help 
tbe  surgeon. 


CHAPTER    VII. 

SURGICAL   DISEASES   AND   INJURIES   OF   THE   MOUTH, 

TONGUE,    TEETH,    AND    JAWS. 

By  Arthur  D.  Bevan,  M.  D. 


Mouth. 


Anatomy  and  Bmbr70l0firy--TThe  mouth  is  bounded  in  front  by  the  lips 
and  behind  by  the  soft  palate  and  fauces.  Its  cavity  is  lined  with  mucous  mem- 
brane covered  by  stratified  epithelium.  That  portion  covering  the  lips  and 
cheeks  contains  glands  of  large  size,  labial  and  buccal,  resembling  the  salivary 
elands  in  structure.    These  are  sometimes  the  site  of  retention-cysts  and  other 


jaw 

sublingual  ducts  (the  ducts  of  Rivini),  eight  to  twenty  in  number,  on  the  elevated 

ridgp  of  mucous  membrane  on  either  side  of  the  frsenum. 

The  cttructures  bounding  the  cavity  and  the  mucous  membrane  covering  them 
are  very  vascular,  and  therefore  possess  a  hi^h  resisting  power  against  invasion, 
and  for  the  same  reason  repair  rapidlv  afler  injury.  The  blood-supply  is  derived  from 
the  fiascial,  the  internal  maxillarv,  the  line:ual,  and  ascending  pharyngeal  arteries. 
The  lymphatics  are  numerous,  l^he  superficial  structures  drain  into  the  lymphatic 
nodes  of  the  buccal  submaxillary  and  suprahyoid  groups ;  the  deep  into  those  of 
the  internal,  maxillary  and  upper  cervical  lymphatics.  The  nerves  are  supplied  by 
the  second  and  third  divisions  of  the  fifth  pair  of  cranial  nerves  and  the  glosso- 
pharvngeal. 

t'^rom  its  embryological  development  the  mouth-cavity  is  to  be  divided  into  two 
portions^one  the  upper  end  of  the  foregut,  or  primitive  phnrynx;  the  other  the 
oral  recess,  or  stomodctum.  These  are  in  very  early  embryonic  life  separated  by 
a  tliin  septum,  which  in  the  normal  process  of  development  disappears.  An  inter- 
esting point  is  that  a  part  of  the  pituitary  body  is  formed  from  the  original  mouth 
mncous  membrane,  which  in  the  advancing  development  becomes  entirely  shut  off 
from  the  mouth-cavity.  Another  point  to  be  remembered  is  the  fact  that  the  cen- 
tral portion  of  the  thyroid  body  is  developed  from  the  mucous  membrane  of  the 
furegut,  and  that  for  a  time  the  thyroid  and  mouth-cavity,  or,  at  leaist,  the  base  of 
the  tongue,  are  connected  by  an  excretory  canal,  the  thyro-glossal  duct.  The 
remains  of  this  duct  are  seen  normally  as  the  foramen  caecum  at  the  base  of  the 
tongue ;  as  an  abnormality  of  development  a  part  of  the  thyro-glossal  duct  per- 
sists. In  the  early  stages  of  development  the  foregut  terminates  blindly  beneath 
the  head ;  on  the  external  surface  of  the  embryo,  in  the  space  between  the  head 
and  heart,  the  branchial  arches  gradually  appear,  and  above  these  is  a  depression 
in  the  median  line,  the  stomodceum,  from  which  the  mouth-cavity  and  nusul  cavi- 
ties are  formed.  This  depression  is  surrounded  by  a  number  of  processes  below 
the  mandibular  arch,  from  which  the  lower  jaw  and  lower  lip  are  lormed.  Above 
this,  on  each  side,  are  the  maxillary  processes,  from  which  tne  greater  part  of  the 
upper  jaw  and  upper  Up  are  formed,  and  above  these,  and  nearer  the  median  line, 
the  lateral  and  median  nasal  processes,  from  which  the  intermuxillarv  bone,  the 
upper  lip  immediately  in  front  of  this  bone,  the  septum,  the  external  nose,  and 
nasal  cavities  are  developed. 

The  mouth  and  nasal  cavities  are  at  first  continuous;  later,  by  the  growing 
toffether  toward  the  median  line  of  the  maxillary  processes  and  the  union  of  the 
middle  nasal  processes,  the  hard  palate  is  produced  and  the  mouth  and  nasal 
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cavities  separated.  If  in  the  process  of  development  the  maxillary  proce»w»  bA 
to  unite,  a  cf^/t  remains,  and  we  have  the  condition  presented  called  eUfijdii^. 
This  cleft  may  be  complete  or  partial,  and  may  involve  both  hard  and  soft  pakli 
or  but  one  or  a  portion  of  one  of  these  structures. 

The  intermaxillary  bone  is  formed  from  the  mesial  nasal  processes :  these  pn^ 
cesses  form  also  the  portion  of  the  upper  lip  in  front  of  the  mcisore.  If  thi^itB- 
tral  mass  formed  by  the  mesial  nasal  processes  does  not  coalesce  with  the  m&xiUirr 

Erocesses,  the  cleft  remaining  forms  the  condition  of  hare-lip.  This  condition mn 
e  present  on  one  or  both  sides — in  other  words,  single  or  double  hare-lip.  It  Bui 
be  limited  to  the  soft  tissues  of  the  lip,  or  it  may  include  the  entire  mesial  naal 
processes,  in  which  case  the  intermaxillary  bone  would  be  entirely  separated  froft 
the  rest  of  the  upper  jaw,  having  in  front  of  it  the  small  mesial  portion  of  the 
upper  lip,  and  hanging  suspended  from  the  end  of  the  vomer.  Hare-lip  andclrft 
palate  are  common  :  extensive  cleft,  extending  from  the  mouth  to  the  angle  of  ibr 
e^e,  occurs,  but  is  rare ;  mouths  so  large  or  so  small  as  to  be  cla»»ed  as  malfornu- 
tions  are  also  rare.  The  foregut  is  at  nrst  separated  by  a  thin  layer  of  epiblast  tnd 
hypoblast  from  the  stomoda^um ;  this  septum  in  the  process  of  development  dis- 
appears and  the  cavities  become  continuous ;  as  a  very  rare  malformation  thii 
septum  persists  and  an  imperforate  foregut  is  the  result.  Malformations  of  the 
jaws,  teeth,  and  tongue  will  be  discussed  under  their  respective  heads. 

A  clear  understanding  of  the  anatomy  and  embryology  of  the  month 
IS  essential  to  the  intelligent  study  of  oral  surgerj'. 

The  study  of  the  bacteriology  of  the  mouth  is  of  great  intereM  to  tiw- 
surgeon.  The  relationship  between  mouth  bacteria  and  local  legions  of 
teeth  and  jaws  and  mucous  membrane,  of  secondary  gastric  disturbances, 
and  the  study  of  the  mouth  as  a  jx)int  of  infei'tion  for  both  local  and 
general  disea.ses,  is  a  wide  subject,  and  cannot  he  freely  discussed  in  thi* 
practical  text-book.  Suffice  it  to  say  that  normally  the  mouth  contaim 
scores  of  varieties  of  bacteria — more  than  one  hundred  have  been  ij«o- 
lated ;  that  these  bacteria  are  for  the  most  part  saprophytic,  but  include 
also  some  common  i)athogenic  forms,  such  as  staphylococcus  aureus  and 
idbus,  pneumocHX'cus,  streptococcus  pyogenes ;  tnat  many  of  these  Iwo- 
teria  have  the  {X)wer  of  producing  lactic  acid  and  decompi>sition  of  lii^d 
organic  substances ;  that  dental  caries  is  produced  by  such  bacteria : 
that  jmthogenic  germs  may  be  normal  inhabitants  of  the  mouth  >rithoiit 
injury  to  the  individual ;  that  wlien  the  rt»sisting  jH>wers  of  the  indi- 
vidual or  of  the  Im^al  tissues  are  lowered  to  a  sufficient  di^gree  thcK* 
pathogenic  bacteria  may  find  a  favorable  breeding-ground  for  the  pro- 
duction of  disease.  The  moutli  furnishes  a  point  of  infei^tion  for  nianv 
})athogenic  germs,  such  as  those  of  diphtheria,  erysi|)elas,  actinomycosis, 
the  oklium  albicans  of  thrush,  tubercle  bacilli,  and  the  virus  of  syphilid 
Ft  is  probable  that  some  of  these  germs,  such  as  that  of  diphtheria,  may 
be  temporary  guests  in  the  mouth-cavity  without  producing  diseai^e, 
probably  finding  either  the  local  or  general  resisting  |H)wer  of  iiuli\idual> 
such  as  not  to  favor  their  development,  and  remain  innocuous.  (See 
Vol.  I.  diapter  III.) 

The  examination  of  the  mouth-cavity  can  usually  Ik*  made  without 
difficulty  by  insjx'ction  and  jxdpation.  A  tcmgue-depressor  is  at  timci^ 
of  service,  a  dentiil  mirror  is  also  (X'casionally  useful,  and  in  children  a 
mouth-gag  is  often  recjuired.  For  this  purpose  a  wedge-shaped  piece 
of  wood  can  be  employed  or  such  instruments  as  Heister's,  O'Dwj'crV, 
and  Whitehead's  gags. 

Injuries  of  the  Mouth. — The  injuries  of  the  mouth  may  be  meehan' 
i<:n/,  <*hcmk'<f/yOV  flurmic.    Mechanical  injuries  include  incised^  lacemtedi 
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Bknd  pertbrating  wounds.     They  should  be  treated  as  such  wounds  are  in 
BLny  |K>rtion  of  the  body.     They  demand  no  special  discu&sion  beyond 
the  reminder  that  the  mouth-cavity  contains  at  all  times  saprophytic 
and  pathogenic  bacteria  capable  of  producing  infection  and  decomposi- 
tion ;  because  of  this  fact  wounds  about  the  mouth  cannot  be  placed  in 
an    abs^olutely  aseptic   condition ;    mildly  antiseptic   mouth-washes   of 
bonicie  acid  or  bichloride  of  mercury  should  be  frequently  employed  to 
render  the  cavity  as  nearly  aseptic  as  possible.    Burna  and  scalds  of  the 
mouth   are  not  uncommon ;  they  are,  as  a  rule,  of  mild  degree,  and 
demand  nothing  in  the  way  of  treatment  except  mild  antiseptic  mouth- 
i^UHhes.     Extensive  burns  of  the  lips  and  the  tissues  of  the  face  and 
n€*ek  result  sometimes  in  great  deformity  of  the  mouth  from  cicatricial 
eontraction,  and  require  extensive  operations  for  its  correction.     Cheni- 
iml  injurien  result  usually  from  the  drinking  of  strong  acids  or  alkalies. 
If  the  case  is  seen  soon  after  the  accident,  a  neutralizing  agent,  such  as 
s<k1u  or  vinegar,  should  be  at  once  applied.     The  further  treatment  will 
be  the  use  of  a  borax  mouth-wash.    Chemical  injuries  of  the  mouth  due 
to  chn>nic  poisoning  by  mercury,  lead,  and  phosphorus  will  be  discussed 
uniler  the  subject  of  Injuries  and  Diseases  of  the  Jaw«. 


OONOBNITAL  DEFECTS. 

The  subject  of  hare-lip  will  be  discussed  in  the  section  on  the  Sur- 
gery- of  the  Face. 

Cleft  palate  is  a  congenital  condition,  as  alresidy  explained,  due  to  a 
failure  of  closure  of  the  maxillary  processes.  Defects  of  palate  struc- 
ture may  result  from  trauma  or  disease,  and  demand  the  same  surgical 
interference.     Congenital  deft  pcUcUe  may  involve  both  the  hard  and  the 

Fig.  137. 


Whitehead's  niuuth  gag  (DcniiiM). 

soft  palate,  or  but  one  of  these  structures ;  as  a  rule,  both  the  hard  and 
the  soft  palate  are  involved,  and  hare-lip  also  exists.  The  cleft  in  the 
soft  palate  is  in  the  median  line ;  that  of  the  hard  palate,  when  single, 
is  a  little  to  one  side,  and  when  double  presents  itself  as  a  wide  central 
cleil.  The  malformation  seriously  affects  the  function  of  sjKH»ch,  giving 
a  i^eculiar  nasal  character  to  the  speech  cliaracteristie  of  the  difficulty. 
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BJid  peribrati^g  wounds.  Th«y  should  be  treated  as  such  wounds  are  iii 
any  portion  of  the  body.  They  demand  no  special  discussion  bevond 
the  reminder  thiit  the  mouth-cavity  contains  at  all  times  saprophytic 
and  patht^nic  bacteria  capable  of  prctducing  infection  and  decomposi- 
tion ;  because  of  thi^i  fact  wounds  about  the  mouth  cannot  be  placed  in 
an  abi*olutely  aseptic  condition;  mildly  antiseptic  mouth-washes  of 
boracic  acid  or  bicnloride  of  mercury  should  be  frequently  employed  to 
lender  the  cavity  us  nearly  aseptic  as  posnible.  Biiiiin  and  ncatds  of  the 
mouth  arc  not  uncommon ;  they  are,  as  a  rule,  of  mild  degree,  and 
demand  notliing  in  the  way  of  treatment  except  mild  antiseptic  moutli- 
waslieii.  Extensive  bums  of  the  lips  and  the  tissues  of  tne  face  and 
neck  result  sometimes  in  great  deformity  of  the  mouth  from  cicatricial 
contraction,  and  require  extensive  operations  for  its  correction.  Cfiem- 
itfti  injaries  result  usually  from  tlie  urinking  of  strong  acids  or  alkalies. 
If  the  ca.se  is  seen  soon  after  the  accident,  a  neutralizing  agent,  such  as 
ituda  or  vinegar,  should  be  at  once  applied.  The  further  treatment  will 
be  the  use  of  a  borax  mouth-wash.  Chemical  injuries  of  the  mouth  due 
to  chnonic  poisoning  by  mercury,  lead,  and  phosphorus  will  be  discussed 
umW  the  subject  of  Injuries  and  Diseases  of  the  Jaws. 

OONQBNITAL  DbFECTS. 

The  Fiuhject  of  hare-lip  will  be  discus.scd  in  the  section  on  the  3ur- 
gory  of  the  Face. 

Cleft  palate  is  a  congenital  condition,  as  already  explained,  due  to  a 
failure  of  closure  of  the  maxillary  processes.  Defects  of  palate  struc- 
ture may  result  from  trauma  or  disease,  and  demand  the  same  sur|;ical 
interference.    Cont/eniiai  clefi  paJatt  may  involve  both  the  hard  and  tlie 


soft  palate,  or  but  one  of  these  structures ;  as  a  rule,  both  the  hard  and 
the  (toil  palate  are  involved,  and  hare-lip  also  exists.  The  cleft  in  the 
sitfV  palate  is  in  the  median  line;  that  of  the  hard  palate,  when  single, 
is  a  Uttle  to  one  side,  and  when  double  presents  itself  as  a  wide  central 
eU'ft.  The  malformation  seriously  affects  the  function  of  sjKH^eh,  giving 
a  peculiar  nasal  character  to  the  speech  cliaracteristic  of  the  diHic^uIty. 
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,od  kidney  disease ;  also  in  neumlgia  and  pregnancy ;  and  finally  in 
^/g^  of  inflammation  of  the  cesophagus  or  stomach  and  in  gastric  ulcer. 

(EaophagUmua  differa  from  any  orgaDic  stricture  in  its  intermittent  character. 
If  Abatifie  IB  introduced  into  the  cesophagUB,  it  meets  with  but  little  resistance  as 
oompired  with  that  ariginf;  from  an  organic 

■tenwit.    If  food  is  imbibed,  regurgitation  p,a.  134. 

nccun  immediately,  and,  iu  cases  of  organic 
•irictiire,  after  an  appreciable  interval.  The 
pktient  often  complains  of  globus  hystericus. 

The  TREATMENT  consists  of  the  in- 
truduction  of  the  (BBOphagcal  bougie 
It  regular  intervals.  In  hysterical 
patients  this  operation  often  relieves 
theeondition.  Strjclinine  and  iron  and 
itropine  are  indicated  as  tonics,  and 
fooo  which  is  simple  and  thoroughly 
mastiGated  only  is  to  be  swallowed. 
Scn-bathiog  has  also  been  highly  ex- 
tolled. Faradization  has  been  em- 
pluyed  with  great  benefit. 

Stiiotare  of  the  ceeophagus  may 
be  due  to  the  presence  of  benign  or 
nulignaDt  tumors,  to  chronic  cesoiilia- 
gitis,  lo  neuroses,  to  congenital  defects, 
toolcers,  to  cicatrices,  and  to  pressure 
frwnwithuiit  uiwn  the  tube.  Stricture 
of  the  {esophagus  due  to  malignant 
diHawwill  be  considered  in  connection 
wth  cancer  and  sarcoma  of  the  cesojA- 
ague. 

When  the  stricture  is  caused  by 
•esophagi (is  or  by  ulcer,  rest  and  rectal 
jeeding  arD  the  means  to  be  employed  ; 
II  doe  U)  hysteria,  the  occasional  use 
w  the  (esophageal  probang,  with  the 
internal  administration  of  drugs  siiit- 
'ble  for  the  cure  of  that  disease. 

Aa  to  congenita/  defecfn,  little  can 
I*  d«ne,  as  the  cases  usually  die  from 
inanition  in  a  few  days.  If  due  to 
fwatricea,  division  or  divuldon  of  the 
Mncture  is  indicated,  and  finally  if  to 
preaeure  by  a  neoplasm  or  an  aneurism, 


nothini 


1  l>e  done  if  the  aneurism  or 


"T'l'lssni  cannot  be  treated.  The  cica- 
]TKa\  stricture  may  occur  in  children 
'"  WtiBequence  of  the  imbibition  of 
Jj"'  soups,  or  in  adults  by  swallowing  caustic  alkalies  or  acids.  The 
^iRfrs  of  oedema  glottidis  must  be  remembered  in  acute  inflammation. 
'1  introducing  the  (esophageal  probang  or  houjkI  the  surgeon  must 
^i^eroiee  great  care  and  gentleness,  less  irrcpaniblc  damage  may  follow. 
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Jielect  is  slight,  it  may  heal  by  erauulation  or  be  assisted  by  touching  with 
Bil^'c^Qiti^te  stick  or  fine  platinum  cautery.     The  operation  for  closure 


SUphylorrhaph]',  luturcs  placed  (Ki 
of  the  hard  palate — uranoplaety — roqiiiren  anoestbesia,  hanging-bead  posi- 
tion, Whitehead's  raoiith-gag,  and  retractors,  the  same  as  staphylorrhaphy. 
The  margins  of  the  cleft  are  freshened  as  in  closure  of  softrpalate 
defect.  An  incision  is  then  made  Uirough  the  mucons  membrane  and 
periosteum  close  to  the  alveolar  processes  and 
parallel  with  the  cleft ;  the  periosteum  is  ele-  ''"'■  '**'■ 

vRted  from  the  bone ;  and  the  flap,  consisting 
of  mucons  membrane  and  periosteum,  is  widely 
freed,  m  that  the  edges  of  the  cleft  can  be  ap- 
proiiDiated  without  tension.  The  approxi- 
^oaixan  should  be  accurate,  and  the  sutures 
employed  should  be  silver  wire  or  silkworm 
P"'-  Silk,  however,  can  be  employed,  or  even 
^iRttt,  the  latter,  of  course,  having  the  ad- 
vantage of  not  requiring  removal,  but  it  is 
"J*  thoroughly  reliable.  The  sutures  can  be 
p™*(I  by  means  of  a  fine  full-curved  needle 
«»'  needle-holder.  The  defect  on  the  bone  is 
«>vend  by  grannlation,  and  the  periosteum  in 
™  flap  usually  produces  bone,  closing  the 
''*»t  eventually  with  bone-tissue.    (  Vide  also  Appendix  to  this  chapter,) 


r-trealmmt  n 


ouireg  cousiUerable  attention ;  a  lioiiid  diet  is  imperative. 
-■"umecasM  It  IS  aavituible  to  introduce  a  sot^-ruliber  tube  intii  the  ivjophacus 
f^a  &ed  the  patient  in  this  waj.  The  mouth  should  be  kept  as  dean  a»  p<>H>iilile 
?^ld  ■DtUeptic  month-wasbee  of  borai.  The  patient,  if  old  enouf^l),  is  cau- 
^1^  not  to  speak  or  attempt  to  speak.  The  late  aflcr- treatment  con^iista  of  a 
PJ^^ed  and  diligent  effort  on  the  part  of  the  patient,  assisted  by  inHtruetion,  to 
T^*<tthe  clefl-puate  speech.  Much  can  be  accomplished  by  intelligent  and  per- 
^J*"!  tnuning  in  this  direction,  but  still  tbe  peculiarity  of  speech  is  seldom  fully 


316     SURGICAL  DKEASKS  ASD  IXJVBIES  OF  THE  MOVTH,  ETC.    1 

The  use  of  arfijif.ial  obfnmtorn  instead  of  operative  pnieediirpii  \m- 
muck  to  recommend  it.  Work  of  this  kind  h  fairly  in  the  hancL'rf 
dental  surgeons,  who  are  more  competent  than  the  general  surgeon  t« 
make  and  apply  the  rubber  plates  required.  Acquired  detects  uf  «itliK 
the  hnni  or  tlie  soft  palate  t^n  be  corrected  in  the  i^amc  way  as  m- 
frenital  ones.  The  time  to  imdertakc  such  operations  is  of  course  aftn 
the  (Nitliulogicral  pi-oecsses  producing  such  defects  have  (*ase<l  iii  br 
active. 

'SiiphHiH  is  a  common  auise  of  |udatal  defects :  in  such  cas«<  uporatira 
Khonid  be  delayed  until  some  months  after  the  disupjiearancc  of  the  Iw 
Kvmntoni  of  such  disease,  and  after  an  active  awl  prokmged  cour#  of 
iodides  and  mixed  treatment.  TrauTnatimn  is  a  rare  caiitie  of  acquiiH 
judatc  defects,  and  in  those  cases  the  operative  repair  should  be  either 
immediate  or  utter  the  complete  wound  healing,  and  all  di.sappt«ram 
of  wound  infection  has  taken  place.  AVhen  acquired  defects  are  tm 
lai^  to  1)0  closed  by  plastic  oiieration,  the  artificial  obturator  ^haukl  U 
employed.     ( VUk  also  Appendix  to  this  chapter.) 

Acute  Intlamuatobt  Processes  in  the  Moiith. 

Acute  inflammatory  processes  include  ca(arrhal  MomntUU,  Ihnuli, 

»lcerafi»tfidomaiUiM,voma,aiti\  the  involvement  of  the  mucous  membraw 

of  tlie  mouth  in  the  acute  infection 

Fia.  141.  diseases,  as  measles,  diphtheria, 

lei  fever,  small-pox,  etc. ;  these  latter 
being  dist^usBiHl  more  proj)erl_v  in 
works  on  general  me<licine. 

Stomatitds  catarrhalis  i$  a  ^ni> 
pie  catarrhal  condition  resulting  fruni 
irritation  of  the  mucous  niemhnne 
from  mechanical,  chemical,  or  mvo- 
tic  causes.  It  presents  tlie  syniptran? 
of  a  destjuamating  <»turrhal  condi- 
tion. 

Its    TBEATMEST     sliould     be    the 

removal  of  the  cause  wherever  \»tr' 
sibic,  as,  when  the  condition  depemt 
on  dccavwl  and  n(^lcfte<l  teeth,  tbr 
n'nioval  or  filling  and  cleansing  of 
tile  H-eth  and  the  use  of  wmie  simjile 
and  non-irritatins  antiseptic  wfcli. 
such  as  boric  acid. 

Stomatitis  ulcerosa  may  fol- 
low simple  catarrhal  stonmtitis  <«■ 
tlirush,  or  may  follow  a  severe  and  pnttractMl  illness  or  the  lowering  nf 
the  vitality  of'  the  tis.«incs  of  the  mouth  fn>m  poisoning  bv  inereiiir. 
pliDspJionis,  lead,  iiml  copjx'r.  The  cluinicter  of  stomatitis  ufccnwa  will 
diftif  with  ils  cause.  Its  Ti{K.\TMKST  will  l»e  the  remo\-al  of  theanw 
wherever  possible ;  gcuend  and  local  treatment  for  the  condition  spr  •! 
times  required,  the  gi'nend  Ix'ing  dinvtcd  to  the  improvement  of  ibe 
resisting  {wwcrs  of  the  individual,  and  the  local,  such  as  applicadoa  of 
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silver  nitrate  in  stick  or  in  strong  solution  to  the  ulcers^  and  the  use  of 
nuld  antiseptic  mouth-washes. 

N'oma  is  a  peculiar  mycotic  gangrene  of  the  tissue  of  the  cheek  and 
jaws  occurring  in  illy-nourished  children,  living,  as  a  rule,  under  bad 
hygienic  conditions,  and  usually  during  or  after  an  attack  of  one  of  the 
infectious  fevers.  The  probable  patholckjy  of  the  condition  is  that  it 
is  not  u  disease  produced  by  a  specific  microbe,  but  that  a  greatly  lowered 
vitality,  such  as  follows  the  infectious  fevers  in  children  living  under 
extremely  bad  hygienic  conditions,  may  enable  the  normal  microbe 
inhabitants  of  the  mouth  to  invade  the  tissues  of  the  cheek  and  jaws, 
and  produce  a  rapidly-spreading  gangrene,  and  later  general  septic 
infection. 

The  disease  id  rare  in  America.  The  diagnosis  does  not  pre^^ent  ditiiculties 
when  the  diseajte  is  well  established :  an  early  diagnosis  is  desirable,  and  should  be 
folluwed  by  energetic  local  treatment,  the  destruction  of  the  invaded  tissue  with 
nitric  acid  or  actual  cautery,  and  the  use  of  continuous  mild  antiseptic  dressings 
and  watches;  general  treatnicnt  should  be  directed  to  the  support  and  stimulation 
of  the  little  patient  by  properly  selected  food  and  alcoholic  stimulants.  The  prog- 
nosis \»  grave ;  the  great  majority  of  the  patients  die.  Those  who  survive  present 
the  disfigurations  due  to  loss  of  tissue  and  the  resulting  cicatricial  contractions. 
Extensive  plastic  operations  are  required  for  correcting  deformities  resulting  from 
noma — flaps  being  taken  from  the  face  or  neck  and  turned  into  tlie  defect  in  the 
cheek,  the  raw  surface  from  which  the  flap  is  taken  being  closed  by  sutures  or 
ooTered  by  skin-grafts.    (  Vide  Vol.  I.  Chapter  V.) 

Cracks  and  fissures  of  the  lips  are  common,  and  are  usually 
tri\'ial.  They  may,  however,  |)ersist  for  some  time,  and  give  rise  to 
much  discomfort  and  demand  surgical  interference.  Usually,  touching 
tlie  surface  with  nitrate  of  silver  will  be  followed  by  wound  healing  and 
en  re.  It  may  in  rare  cases  Ik3  necessjiry  to  diss(»et  out  the  fissure  or 
crack  and  unite  the  incision  by  sutures.  At  times  the  question  of  diag- 
nosis between  the  long-persisting  fissure  and  epithelioma  may  present 
itself.  Such  question  is  to  be  settled  early  by  removing  the  tissues 
around  the  fissure  and  submitting  them  to  microscopical  examination. 
Syphilis,  lK)th  primary  and  secondary,  occurs  on  the  lip;  the  former  is 
more  common  in  women  than  in  men.  Tuberculosis  and  actinomy- 
cosis of  the  lips  occur,  but  arc  not  common. 

Spithelioma  of  the  lower  lip  is  a  very  (»ommon  surgical  lesion ;  the 
upper  is  seldom  involved.  It  occurs  with  much  greater  frequency  in 
men  than  in  women.  This  difference  is  attributed  largely  to  the  use  of 
tobacco.  A  good  deal  of  evidence  seems  to  supi)ort  this  theory,  as 
tobacco  is  one  of  the  chronic  irritants,  like  soot  and  |)araffiii,  that  seem 
to  play  some  part  in  the  production  or  hx^aliziition  of  carcinoma.  The 
picture  of  epithelioma  of  the  lower  lip  is  so  tyjnwd  that  when  the  stu- 
dent has  seen  several  cases  the  condition  is  readily  recognized.  The 
age  of  the  {xitient  is  of  value ;  the  pn»sence  of  induration,  scab-forma- 
tion, ulceration,  the  length  of  time  the  lesion  has  existed,  all  aid  in 
the  diagnosis.  Primary  syphilis  might  l)e  mistaken  for  carcinoma. 
Wherever  a  question  exists  as  to  diagnosis,  resort  to  the  microscope 
should  be  made. 

The  TREATMENT  is  that  of  carcinoma  olsewh(»n* — removal  of  neo- 

{»lasm   and  adjacent  tissue  widely,  and  where  there   is  (evidence  of 
Tmphado-Dode  involvement  these  structures  should  be  as  widely  as 
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possible  removed.     In  epithelioma  of  the  lower  lip  the 

and  Eubliagual  salivar)'  glutids  are  often  iuvolved,  and  when  invi 

should  be  removed. 

The  PH(XlN08ia  of  carcinoma  of  the  lip  iu  that  of  carcinoma  . 
where.     When  the  lesion  is  limited  to  the  tissues  first  involved^ 


there  is  no  regional  or  general  infection,  it  is  possible  to  obtain  a  pe^ 
manent  cure  by  complete  removal  of  the  diseased  tissue ;  but  whenew 
the  nearest  group  of  lymphatic  nodes  are  involved,  even  microscowoiH 
recurrence  after  removal,  or  rather  a  continuation  of  growth  of  tm^ 
cinotna  cells  remaining,  goes  on  unchecked  by  the  operution. 

There  baa  t>een  a  persistent  effort  nituie  within  the  lost  fen  years  l_. 
in  various  specialties  to  improve  the  prognosis  in  carcinoma,  and  thiit'has  led  U 
the  publication  of  cunfliuting  statistics,  some  sureeons  claiming  as  high  as  SSoi 
30  per  cent,  of  permanent  cures,  or  rather  cases  which  have  haano  recurrence  Ibi 
three  years  after  the  operation.  Most  of  these  very  favorable  statistics  are  tin 
result  of  juggling,  the  reporters  being  dishonest,  at  leant  witb  themselves,  Penni' 
nent  cure  a^r  operation  for  carcinoma  is  not  common,  and  such  curen  at  preient 
at  least,  form  hut  asinall  percentage  of  our  cases,  probably  10  per  cent.,  and  kkU 
be  looked  for,  not  in  tbe  extensive  operations  demanding  wide  removal  and  rf  mo'S 
of  adjoining  lymphatics,  but  in  the  early  simple  casea  where  a  V-shaped  indiioi 
of  the  lower  lip  will  remove  all  the  carcinomatous  tissue  (Fig.  142). 

Benign  tumors  of  the  lower  lip  include  nsevi,  cystw,  dermoid  ani 
labial-gland  cysts,  and  papillomatous  and  horny  growths. 

Wounds  of  the  lip  are  not  rare.  The  tissue  has  high  vitally  an' 
repairs  itself  readily.  Aeciirate  approximation  should  be  obtained  txf 
etrorts  at  antisepsis  carried  out, 

Macrooheilia  is  a  condition  where  the  lips  are  so  thick  as  to  pn 
sent  a  deformity.  The  condition  is  sometimes  extreme,  and  demon* 
surgical  interterenee  and  operation  of  removing  a  V-shapod  mass  aa 
excision  of  carcinoma,  or  an  elliptical-shaped  section  of  mucous  i 
brane  when  the  lips  are  much  everted. 


The  ToNGtJB. 


'  noj 


The  tongue  is  tbe  essential  organ  of  tusie.  It  also  assists  in  the  ftinctions 
speech,  mastication,  and  deglutition.  It  is  composed  of  a  number  of  mnscl 
extrinsic  and  intrinsic,  and  covered  in  part  by  mucous  membrane  of  a  peculi 
character  provided  with  papillie,  circum  vail  ate,  fungiform,  and  filiform,  and  su 
plied  with  the  terminal  organs  of  taste,  the  taste-bulbs.  By  moans  of  the  extrini 
muscles  <'  M  is  attached  to  the  lower  jaw,  the  hyoid  hone,  the  styloid  pi 
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and  the  soft  palate.  A  median  raphd  of  fibrous  tissue  divides  the  tongue 
two  halves.  The  raphd  is  comparatively  non- vascular,  and  is  a  line  in  which 
ion  can  be  made  witn  little  hemorrhage.  The  tongue  is  held  forward  in  the 
th  by  the  attachment  of  the  mylo-hyoid,  genio-hyoid,  and  hyoglossus  muscles. 
;n  these  muscles  are  divided  in  an  operation,  it  may  fall  backward  against  the 
lottis  and  close  the  opening  of  the  respiratory  tract  and  produce  suffocation. 
nrrw'fupphj  of  the  tongue  is  derived  from  four  nerves — the  chorda  tympani  to 
lingualis  muscle,  the  hypjoglossal  nerve  to  the  remainder  of  the  muscles.  The 
ual  branch  of  the  fifth  is  the  nerve  of  common  sensation,  and  the  glosso- 
ryngeal  the  special  nerve  of  taste.  The  arterial  supply  is  derived  from  the 
;ual,  facial,  and  ascending  pharyngeal.  The  lymphatics  drain  into  one  or 
eral  nodes  in  the  submaxillary  region  between  the  nyoid  bone  and  tip  of  the 
n,  and  into  the   deep  lymphatic  nodes  of  the  neck. 

The  tongue  is  developed  in  the  foetus  from  the  floor  of  the  pharynx, 
A  appears  at  first  in  three  parts,  a  central  and  two  lateral  portions, 
le  fiwt  i.s  derived  from  the  tissues  between  the  first  and  second 
anchial  arches  in  the  mid-line.  Immediately  behind  this  the  central 
>rtion  of  the  thyroid  is  developed  from  a  bud  of  hypoblastic  tissue. 
he  |K)int  from  which  this  bud  springs  remains  as  the  foramen  csecum 
1(1  us  an  abnormality.     A  duct  may  persist  from  the  foramen  caecum 

the  thyroid  isthmus,  called  the  thyroglossal  duct.  The  lateral 
live?*  of  the  tongue  are  derived  from  the  second  and  third  branchial 
t;he!*;  the  central  part  of  the  tongue  is  represented  in  the  adult  by 
le  anterior  portion,  including  the  V-shapea  line  of  the  circumvallate 
tpilb. 

Congenital  malformations  of  the  tongue  present  themselves  most 
'mmonly  as  a  very  much  shortened  frcenum,  tongxie^iey  or  a  growing 
gether  of  the  floor  of  the  mouth  and  under  surface  of  the  tongue. 
he  condition  of  tongue-tie  seldom  needs  surgical  interference,  al- 
ough  the  fraenuni  is  often  divided  unnecessarily  by  physicians  in 
liMren  who  are  backwartl  in  learning  to  talk.  Sometimes,  however, 
e  fnenum  is  so  short  as  to  interfere  with  the  functions  of  the  tongue 
•d  demands  division.  The  oi)eration  is  a  simple  one,  and  consists  of 
vision  of  the  fnenum  with  curved  stiissors,  care  being  taken  to  avoid 
i"n-  to  the  raniue  arteries,  which  run  parallel  to  the  fraenum  on 
i^r  .side,  covered  simply  by  the  mucous  membrane.  Another  malfor- 
i^on  is  a  very  long  frsenum,  permitting  the  tongue  to  fall  backward 
ainst  the  epiglottis.  Cases  of  suff(x»tion  in  children  have  been 
ported  from  this  cause.  A  rare  malformation  is  that  of  bifid  tongue. 
^  abnormally  large  or  long  tongue  or  abnormally  small  tongue,  or 
^0  total  absence  of  the  tongue,  occurs  as  a  congenital  defect. 
Injuries  of  the  tongrue  may  result  from  mechanical,  chemical,  or 
■Hnic  causes. 

The  ine<Jiatiical  injuries  present  themselves  as  incised,  lacerated,  and 
•^^trating  wounds.  Lacerated  wounds  occur  often  from  biting  the 
^Je  in  epileptic  attacks — from  falls  upon  the  face  with  some  foreign 
Vi  as  a  pipe,  in  the  mouth.  Wounds  of  the  tongue  may  be  serious 
'^  division  of  some  large  arterial  branch,  and  may  require  ligation 
the  vessels  at  the  site  of  injury,  or  ligation  of  the  lingual  arterj'  at 
■  point  of  election  immediately  above  the  hyoid  bone.  Extensive 
*>iMk  of  the  tongue  should  be  handled  as  wounds  elsewhere :  the 
^orrhage  should  be  controlled,  the  tissue  made  as  aseptic  as  possible, 
*  the  edges  accurately  unite<l  with  catgut  stitches. 
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The  aftet'treatment  should  consist  of  mild  antiseptic  mouth-washeH.  Tbrfa 
that  local  infection  may  extend  to  the  tissue  of  the  floor  of  the  mouth,  and  era 
to  the  pharynx  and  larynx,  the  latter  sometimes  resulting  in  oedema  of  the  lirfi 
and  demanding  tracheotomy,  should  be  borne  in  mind. 

Chemicai  injuries  of  the  tongue  may  result  from  the  drinkin|« 
acids  and  alkalies.  The  treatment  required  has  been  outlinni 
similar  injuries  of  the  mucous  membrane  of  the  mouth.  Bums  iw 
from  the  accidental  drinking  of  very  hot  liquids;  as  a  rule,  theji 
not  severe  and  require  as  treatment  a  mild  antiseptic  mouth-wash. ' 

Acute  inflammatory  lesions  include  acute  inflammation  of  t 
mucous  membrane  and  acute  inflammation  of  the  deeper  tis8ue8  of 
tongue  and  the  floor  of  the  mouth.     Acute  inflammations  of  the  muc 
membrane  are  usually  coexistent  with  stomatitis^  and  due  to  the  « 
causes  and  require  the  same  treatment. 

Acute  inflammation  of  the  deeper  tissues  of  the  tongue,  acuk  poi 
chymaioui<  glossUiSy  may  result  from  injury  or  be  secondarj'  to  » 
lesion  of  the  mucous  membrane,  or  it  may  appear  without  the  <xvum 
of  a  recognized  injury.  It  may  be  limited  to  one  side  of  the  ton| 
Usually,  however,  it  involves  both  lateral  halves. 

The  SYMPTOMS  are  those  of  swelling,  sometimes  extensive  ;  jwiin 
dryness  of  the  surface ;  and  constitutional  symptoms  varying  in  dcs 
but  often  marked ;  the  inflammation  may  extend  to  the  floor  of 
mouth  and  to  the  epiglottis  and  larj'nx  ;  suppuration  may  result ;  ¥ 
pus  forms  it  should  be  early  recognized  and  evacuated  by  free  inoiat 

In  making  the  incision  care  should  be  taken  to  avoid  the  lai^e  vessels,  ai 
the  pus-accumulation  is  deep,  the  best  plan  to  pursue  is  that  adopted  by  H 
in  deep  cervical  abscess — i,  e,  the  division  of  the  mucous  membrane  wttli 
scalpel,  and  then  bore  into  the  deeper  tissues  with  a  closed  artery-forceps 
the  pus-cavity  is  reached.  The  blades  of  the  forceps  are  then  opened  and  i 
drawn  in  this  position,  making  in  this  way  free  drainage  with  the  least  poi 
danger  to  the  vessels  and  nerves  of  the  part. 

When  the  inflammatory  process  has  extended  to  the  floor  of 
mouth  it  may  result  in  the  condition  described  by  Ludwig,  and  kn 
as  Ludwig's  angina.  This  condition  may  result  from  an  acute  g1(» 
but  is  more  commonly  the  result  of  infection  extending  front  the  ted 
jaWy  or  may  make  its  appearance  as  a  primary  condition  without 
other  known  injury  or  pathological  condition.  It  is  an  acute  inflam 
tory  afiection  of  the  tissues  of  the  floor  of  the  mouth,  involving  eq 
ally  the  fibrous  tissue.  It  may  or  may  not  go  on  to  suppurutiuu ; 
dangers  are  general  infection  and  oedema  of  larynx. 

Early  in  these  cases  the  treatment  should  be  hot  aseptic  pouli 
externally  and  antiseptic  mouth-washes. 

If  the  infiltration  is  extreme,  free  incision,  both  externally  and  internal 
required,  after  the  Hilton  method,  and  if  pus- formation  occurs  free  drainaf 
the  same  way.  The  danger  of  cedema  of  the  larynx  may  usually  in  this  wi 
avoided,  but  if  urgent  dyspnoea  presents  itself,  a  tracheotomy  should  be  prej 
for  and  not  too  long  delayed.  The  oedema  of  the  larynx  may  come  on  nwi 
The  author  has  seen  one  case  in  which  this  condition  came  on  and  resulted  tk 
within  a  few  hours  after  the  first  symptoms  presented  themselves. 

Chronic  iiy^^^s  of  the  tongue  require  mention.  These  are  o 
inonly  the  result  of  irritation  of  ragged  and  diseased  teeth.  They| 
.sent  themselves  as  chronieully  inflamed  jK^ints  of  cicatricial  and  gnuii 
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on  tissue.  They  are  cured  usually  by  the  removal  of  the  cause ;  some- 
mes,  however,  they  may  form  the  starting-point  of  carcinoma.  Gon- 
iderable  clinical  evidence  goes  to  support  the  statement  that  carcinoma 
f  the  tongue  may  result  from  chronic  irritation  and  chronic  injuries  to 
te  mucous  membrane. 

Qranuloxnata  of  the  tongue  inchide  tuberculosw,  syphiUs,  and 
futinomycosis.  Tuberculosis  of  the  tongue  as  a  primary  affection  is 
lare.    It  occurs  usually  in  cases  of  general  tuberculosis. 

When  primary  the  diagnosis  is  difficult,  and  the  ease  may  be  mistaken 
for  carcinoma  or  syphilis.  Sometimes  the  bacilli  of  tul>erculosis  can  be 
found  in  the  scrapings  of  the  ulcer,  but  this  is  not  the  rule.  Syphilis 
can  be  eliminatecl  by  the  use  of  large  doses  of  iodide.  The  lesion 
appears,  as  a  rule,  as  a  chronic  ulcer  with  mouse-gnawed  edges  and 
covered  with  a  gray  membrane.  The  question  of  diagnosis  between 
carcinoma  and  tuberculosis  is  often  difficult.  The  peculiar  mouse- 
gnawed  edges  of  the  ulcer,  the  fact  that  the  margins  are  not  as  indurated 
88  in  carcinoma,  the  presence  of  small  tubercles  in  the  immediate 
vicinity  of  the  lesion,  and  the  removal  of  a  small  section  and  its  histo- 
logical examination  will,  as  a  rule,  determine  the  diagnosis.  In  cases 
of  advanced  general  tuberculosis,  tongue-tuberculosis  should  receive 
palliative  treatment,  the  occasional  application  of  silver  nitrate,  the  use 
of  an  antiseptic  mouth-wash.  In  cases  of  primary  tongue-tuberculosis 
very  radical  treatment  should  be  employed — the  removal  of  the  entire 
lesion  and  the  healthy  tissues  some  distance  beyond,  either  with  knife 
or  cautery. 

The  PROGNOSIS  in  such  cases,  not  only  for  the  cure  of  the  local 

Hon,  but  the  prevention  of  general  infection,  is  good. 

CaJseating  tubercular  foci  may  appear  in  the  tongue  as  in  the  mam- 
laan-  gland— may  be  single  or  multiple.  Their  treatment,  when 
«inply  an  evidence  of  general  tuberculosis,  should  be  palliative  or 
incision  and  removal  of  tubercular  granulation-tissue  with  sharp  spoon ; 
when  primary,  wide  and  radical  removal. 

^j/pkilis  of  the  tongue  is  common.  It  may  present  itself  in  several 
forms,  either  the  primarj'  lesion  of  syphilis  or  the  mucous  patches  of 
secondary  syphilis  or  gumma,  which  may  break  down  and  form  a  deep 
sjT^'^^litic  ulcer ;  or,  lastly,  syphilitic  warts  of  the  tongue. 

^The  primary  lesion  of  syphilis  is  not  common  ;  it  is  not  often  diagnosed  early 
?^use  of  its  occurrence  in  such  an  unusual  locality.  It  presents  the  character- 
totioj  of  hard  chancre,  usually  single,  indurated  base,  sloping  edges,  slight  dis- 
^'"WjL'e,  resulting  adenitis.  In  questionable  cases  treatment  should  be  delayed 
^^u  the  diagnosis  is  made  certain  by  the  appearance  of  secondary  symptoms, 
lae  other  forms  of  svphilis  are,  as  a  rule,  readily  recognized,  and  should  be  sub- 
mitted to  antisyphihtic  treatment  of  iodide  of  potash  and  mercury,  and  local 
^tmentof  silver  nitrate  and  antiseptics;  best,  boric-acid  mouth-washes.  St/ph- 
**^  condyiomata  can  be  removed,  but  the  general  and  local  treatment  as  outlined 
•wve  should  be  instituted. 

Actimomycosis  of  the  tongue  is  a  rare  lesion.  The  condition  may 
P'^nt  itself  as  a  hard  mass  of  granulation  tissue,  or  later,  after  soften- 
^%  08  an  ulcer  or  cold  abscess. 

The  DIAGNOSIS  must  depend  on  the  discovery  of  the  actinomyees 
^^  the  gross  appearance  or  the  pus  or  by  the  mi(Tosc()|)e. 

The  TREATMENT  is  the  removal  of  the  granuloma  with  sharp  spoon, 
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Fig.  143. 


knife,  or  cautery,  and  the  internal  administration  of  iodide  uf  poii^l 
which  from  recent  clinical  evidence  seems  to  have  a  curative  eftect 

The  PROGNOSIS,  when  the  lesion  is  not  extensive,  is  favorable  uob 
such  treatment.     (See  Vol.  I.  Chapter  VIII.) 

The  benigrn  tumors  of  the  tongue  include  ncevi^  which  are  comnoi, 
dennoidy  lipomc^y  papilloma,  fibromay  and  enchondroina.     In  this  coobb^ 
tion  we  may  well  discuss  the  matter  of  retention-cyds  of  the  small  miiooi^  ^ 
glands  about  the  tongue  and  the  rather  confused  subject  of  ranula.  .Yd** 
of  the  tongue  may  be  divided  into  arterial,  venous,  or  capillar}'  accoiA* 
ing  to  the  preponderance  of  one  or  the  other  systems  or  blood-veswei* 
involved.     They  are,  as  a  rule,  congenital,  and  often  present  themselre^ 
as  very  small  tumors  at  birth,  which  may  grow  rapidly  and  involve 
large  j)ortion  of  the  tongue,  and  even  extend  l>eyond  the  limits  of 
organ.     They  are  to  be  treated  as  naevi  elsewhere — when  possible 
clean  excision ;  when  not,  ligation  or  the  use  of  galvano-cautcrj'  nc 

A  condition  somewhat  resembling  naevi  is  the  condition  of 
glossia,  which  is  due  to  an  hypertrophy  of  the  lymph-vessels. 

of  macroglossia  grow  sometimes  to^ 
size.  (See  Vol.  I.  Cliapter  XXX  — 
They  demand  operative  relief,  excisic^"^ 
of  the  redundant  portion,  and  aecura^^ 
flapformation,  ana  suture  to  roanufk:::^ 
ture  a  tongue  of  the  tissue  allowed  w:^- 
remain.  The  other  forms  of  beni^r — 
tumor,  dermoid  cysts,  lipoma,  enchuc:^ 
droma,  fibroma,  etc.,  are  to  be 
by  removal. 

Betention-cyBte  of  the  tongue  ai 

commcm,  those  occurring  in  the  floor  < 

the  mouth  being  grouped  under  the 

ranula.      The  most  common  is  a  cy^  == 

Macroglossia  (Tiiimanus).  formed  by   retention  in   the  gland  V^ 

Nuhn  on  the  side  of  the  frsenum.  Sincm  ■ 
lar  clinical  pictures  are  presented  by  retention-cysts  of  the  duct  «:>^ 
Wharton  or  the  ducts  of  Rivini. 

The  DIAGNOSIS  is,  as  a  rule,  not  difficult,  but  may  be  mintaken  for"  « 
dermoid  in  the  floor  of  the  mouth.  Usually  the  cyst-wall  is  thin,  tnum^- 
])arent,  and  the  cyst  filled  with  clear  fiuid. 

The  best  treatment  is  to  dissect  out  the  entire  cvst-wall,  whicfr 
can,  as  a  rule,  be  done.     When  this  is  not  possible,  a  large  w^etion  vi 
the  cyst-wall  should  be  snip[)ed  out  with  scissors  and  the  i^vitv  pat*k«/ 
with  gauze,  and  a  ])erinanent  o|H»ning  obtained,  or  the  cyst-wall  reniaiD- 
ing  can  be  destroyed  by  the  cautery.     Dermoid  cysts  in  the  floor  of  tk 
mouth,  when  small  and  su]x^rficial,  should  be  dissected  out  by  an  intn- 
oral  ojKTation  ;  when  large  and  dtKjply  seated,  an  external  diissectioD  k 
to  be  preferred. 

The  t()ngu(»  is  often  the  seat  of  primary  epithelioma.  The  kflon 
oiKiurs  much  more  frequently  in  men  than  in  women,  and,  like  carci- 
noma elsewhere,  is  a  disciise  of  advanced  middle  life  and  old  age.  It  i> 
probable  that  the  use  of  tobacco  is  an  etiological  factor  in  the  develop 
ment  of  tonguc-carcMnoma  :  cicatricial  tissue,  the  result  of  chronic  lesiow 
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xlbenig;!!  growths,  such  as  papilloma,  eioraetimes  becomea  the  seat  of 
'  luma.  The  raiioerous  growth  begins,  aa  a  rule,  on  the  tip  or  aides 
I!  loDgue,  an<]  ooiii^igts  in  the  majority  uf  coaea  of  flat  epithelial 
It  rarely  begins  in  the  epillieliiim  of  the  glands  of  the  tongue. 
11-  iiiAQKOsm  is  made  from  the  induration,  the  chronicity  of  the 
I,  the  age  uf  the  patient,  and  by  the  exclusion  of  the  granulomatous 
S  of  syphilis,  tuberculosis,  and  actinomycoaia.  The  diseaae  may 
r  as  a  warty  growth,  an  ulcer,  or  as  a  liaaure.  In  all  forms  the 
W'tcriatie  hardueas  of  carcinoma  ia  present. 

la  ulnnced  cases  the  diagnosis  ih  easily  made  from  the  clinical  picture.  In 
n  c&tXj  it  maj  be  imjioHsible  frum  the  ctiDical  evidence  above  to  make  a 
In  sach  ctises  syphilis  should  be  excluded  by  aatisvphilitic  treatment, 
If  que-jtion  of  the  pathology  of  the  proce«s  established  before  radical  ope- 
hy  ■  removal  of  a  part  of  the  growth,  and  a  careful  histological  exaniina- 
,  An  eitrly  aud  accurate  diagnosis  is  of  the  greatest  importance.  Every  warty 
tm*t]i  ur  penistent  ulcer  or  fissure  of  the  tongue,  especially  in  individuals  beyond 
iiKj.  ihould  be  regarded  with  suspicion,  and  ito  benignant  or  malignant  character 
WnniDnJ  hy  the  moat  careful  analysis  of  the  case,  resort  being  made  to  the 
iBsuraland  mteroscopicalexamiuatioD  of  the  tissue  where  a  positive  diagnosis  caa- 
Mbfurive)!  at  by  other  means.  A  primary  carcinoma  of  the  tougue  is  followed 
' "« by  rtfioaal  iavolvement  of  the  submaxillary  lymphatic  nodes  and  cervical 
BpbiiticB — by  the  involvement  of  the  surrounding  structures,  the  submaxillary 
..d.  (be  uibiingual  gland,  the  tissues  at  the  floor  of  the  mouth,  the  fauces,  aud 
N  ihc  iofirrioT  maxUla.  In  advanced  cases  the  condition  of  the  patient  is  most 
tbU:  severe  pain,  interference  ivith  speech,  mastication,  and  deglutition,  pro- 
id  rmnanmatous  cachexia,  gradual  exhaustion,  septic  infection,  hemorrhage, 
■plctp  the  clinical  picttu^. 

Tlie  PROGNOSIS  ia  grave,  both  from  the  standpoint  of  possibility  of 

vtniraDtl  the  life-espectancy  of  the  individual.     Cases  live  from  one  to 

'"niyrars  after  the  bc^nning  of  the  disease.     Return  after  even  early 

111  ludicai  ojieratious  is  the  rule ;  proljably  not  1 0  per  c-ent.  of  cases  of 

niiKinia  of  the  tongue  are  alive  and  free  from  recurrence  three  years 

fitir  radical  operation. 

Tlie   trf:atmkst  of  (^rcinoma  of  the  tongue    is   simply  stated: 

•arlv  nnd  radical  removal  in  operable  cases ;  the  euthanasia  of  morphine 

aalvlpansing  mouth-washes  are  advisable  in  the  inoperable  caaea,  with 

P'^'ibly  the  added  resection  of  the  lingual  nerve  to  relieve  the  excruci- 

iiin^pain  whieh  is  an  ahuoat  constant  accompaniment;  and  proximal 

'^tion  of  the  lingual  artery  to  control  hemorrhage  and  to  retard  the 

'V'f'ty  of  the  growth.     The  operative  treatment  involves  eitlier  the 

il  or  complete  removal  of  tne  tongue  and  draining  lymph-nodes. 

lall  lesions  removal  of  the  involved  area  and  the  apparently  nonnal 

e  wide  of  the  disea,se  should  be  the  treaUnent.     In  lesions  distinctly 

piitnl  t»>  one  side,  all  of  that  side  should  he  removed.     In  advanced 

sand  wises  involving  both  sides  the  operation  of  complete  extirpa- 

n  of  the  tongue  and  adjoining  lymphatics  should  l>e  carried  out. 

Partial  excision  of  the  tongrue  can  be,  and  should  be,  made  as  an 

**»trai.ral  operation  ;  a  preliminaiy  ligation  of  the  lingual  just  above  the 

'lyoid  Ixine  can  lie  made,  but  is  usually  not  necessarj'.     The  mouth  ia 

'Jboroughly  cleansed  and  made  as  aseptic  as  possible.     The  patient  le 

tetlietized ;  a  month-gag  is  inserted  between  the  teeth  and  widely 

;  the  tongue  is  drawn  well  out  of  the  mouth  with  a  stout  silk 

lure  passed  through  the  tips  or  with  volsellum  forceps.     If  the  lesion 

~  '    B  the  tip,  after  division  of  the  fnenum  a  V-ahajJcd  segment,  in- 
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eluding  the  carcinoma,  is  removed,  the  hemorrhage  controlled  by  catgm 
ligatures,  and  the  lines  of  incision  approximated  by  sutures. 

When  the  carciuoma  is  limited  to  one-half  of  the  tongue,  after  divihion  of  the 
frsenum  the  tongue  is  split  into  two  halves  with  scissors  through  the  com{)antiTdT 
non-vascular  raphd.  The  diseased  half  is  removed  with  scissors,  the  hemonb^ 
controlled  with  clamp-forceps,  the  larger  vessels  are  ligated,  and  the  pareochyBi- 
tous  oozing  is  controlled  by  the  deeply  applied  sutures  employed  to  approiunttt 
the  mucous  membrane.  The  same  result  may  be  obtained  by  removal  with  gil- 
vano-cautery  wire  or  6craseur.  Clean  removal  with  scissors  and  careiiil  ligatiooii 
to  be  preferred  to  either  6craseur  or  cautery.  Complete  extirpation  of  the  tODgie 
should  be  made  through  the  floor  of  the  mouth  as  an  external  operation,  after  the 
method  of  Kocher,  of  Regnoli,  or  of  Billroth. 

Kocher^s  Operation, — An  incision  is  made  from  the  symphysis  of  the 
jaw  downward  in  the  median  line  to  the  body  of  the  hyoici,  tiien  along 
the  body  and  great  cornu  of  the  hyoid,  and  then  from  the  tip  of  the 
great  cornu  to  the  mastoid  process.  This  flap  is  dissected  upward,  the 
facial  vein  and  artery  ligated.  The  submaxillary  gland  is  either  turned 
upward  with  the  flap  or  removed.  All  lymphatic  nodes  are  extirpated. 
Tne  mylo-hyoid  muscle  is  separated  from  its  attachment  to  the  inferior 
maxilla^  the  mucous  membrane  of  the  mouth  divided,  and  the  tongne 
drawn  out  through  the  incision.  The  entire  organ  is  then  under  direct 
control,  and  can  be  either  completely  or  partially  removed.  If  tlie 
entire  tongue  is  to  be  removed,  the  lingual  arter}'  of  the  opposite  side  I* 
ligated  before  the  division  of  the  lingual  mass.  A  preliminar}'  trache 
otomy  is  desirable  in  cases  of  extensive  involvement,  but  is  not  always 
necessary.  After  the  introduction  of  the  tracheotomy-tube  the  pharjnx 
is  tamponed  with  sponge  or  gauze  to  which  a  strong  silk  lig:iture  1* 
attached  to  facilitate  its  removal.  The  tongue  can  be  removed  eithiT 
by  cautery,  ^raseur,  or  scissors.  The  latter  is  to  be  preferred,  great 
care  being  taken  to  ligate  each  bleeding  point.     The  wound  is  j)aeked 

with  iodoform  gauze ;  the  tracheotuniy-tiibe 
may  be  removed  at  once  or  allowed  to 
remain  a  number  of  days.  The  patient  ih 
fed  with  a  stomach-tul>e ;  the  external 
wound  is  not  closed,  but  allowed  to  heal  bv 
granulation.  The  dangers  of  the  ojjeratiun 
are  hemorrhage,  sepsis,  and  aspirntitm  pneu- 
monia. The  mortality  to  be  looked  for  in 
uncomplicated  cases  of  extirpation  of  tongue 
is  about  5  per  cent.  Kocher's  own  cuj^ 
included  a  numl>er  of  complicate<l  case? 
which  resulted  in  20  deaths  in  104  opera- 
tions. 

The  operation  of  Kocher's  is  to  be  pre- 
ferred to  the  other  external  operations  of 
Regnoli,     Billroth,    v.    Langenbeck,    and 
86(Iillot,  which,  however,  are  of  sufficient 
interest  and  value  to  warrant  a  brief  description. 

The  Billroth  operation  consists  of  a  transverse  incision  below  the  svmph^5ii, 
joined  by  two  incisions,  one  on  either  side  and  parallel  to  the  body  ot  the  jiw. 
extendins:  to  the  great  cornu  of  the  hyoid  bone.  The  skin  and  superficial  faadi 
arc  first  divided  ;  then  the  mylo-hyoid,  the  jrcnio-hyoid,  and  the  K^nio-hTOglotfo* 
muscles  are  separated  from  their  attachment  to  the  lower  jaw ;  the  macous  Den* 
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Lines  of  incision  for  toUil  excision 
of  the  tongue  (Chalot). 
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tmne  at  the  floor  of  the  mouth  is  divided,  and  the  ton^e  drawn  through  the 
External  iDcision  aod  the  extirpatioQ  proceeded  with. 

The  Rfgnoii  operation,  of  which  Billroth'^  operation  ia  a  niodiAcation  and 
mprovcment,  conajsts  of  practically  the  aame  procedure  by  a  different  external 
nciaioD.  Ao  excision  is  made  in  the  middle  line  extending  from  the  Bjmphysia 
»  the  body  of  the  byoid  bone.  This  is  joined  by  two  lateral  incisions  extending 
^m  the  symphysis  parallel  with  the  lower  jaw  to  the  attachment  of  the  masseter 
nooBcle. 

The  operntioni  of  Stditiot  and  v.  Langenbeek  involve  tlie  division  of  the  lower 
jaw,  an  undesirable  complication.  Such  a  procedure  maybe  required  in  extensive 
operative  removal  of  the  tongue  and  contiguous  structures,  such  as  the  fauces  and 
tunsil,  but,  as  a  rule,  the  same  result  can  be  accomplished  by  the  Kocber  operation. 
The  casew  of  caTxtinoma  of  the  tongue  and  contiguoiiH  stnicturcs  which 
eonie  to  the  surgeon  late  in  their  liistory  with  extensive  involvement, 
both  regional  and  genenil,  form  a  group  which  should  he  clashed  as 
inupemble  cases  and  which  should  be  carefully  studied.  The  results  of 
radical  operations  for  tongue  carcinoma  are  not  sufRciently  encouraging 
to  warrant  the  surgeon  in  urging  an  operation  in  extensive  cases  of  long 
etanding,  nor  to  hold  out  to  tne  patient  great  hopes  of  a  permanent  cure. 
There  can  be  no  doubt  but  that  many  cases  are  oi>crated  upon  where  it 
IB  clearly  impossible  to  remove  all  of  the  diseaset!  tissue,  and  where  it 
miirit  be  evident  to  the  experienced  surgeon  that  the  cases  have  passed 
beyond  the  possibility  of  cure :  we  uhould  rcc<^nize  these  cases  as  being 


Exposure  at  bue  of  too^e  by  incision  ulouj;  bardi^r  of  Ihe  jHvr  (TillmaiiDS). 


inoperobic,  and  discourage  and  refuse  to  i)crform  any  operation  unless  it 
be  the  palliative  ligation  of  the  lingual  artery. 

The  TBEATMENT  here  must  be,  as  already  stated,  morphine  in  lai^ 
and  increasitig  doses ;  deodorizing  and  aseptic  mouth-washes ;  attention 
to  the  general  condition  and  comfort  of  the  patient. 

Jaws  and  Teeth, 

Each  jaw  presents  an  alveolar  process  which  at  birth  contains  the  temporan' 
and  permuient  teeth,  the  enamel  portion  of  which  is  derived  from  the  buccal  epf- 
bla»t,  tiie  remainder  from  the  mesoblastic  tissues  of  the  mandibular  and  mamillary 
arebea.  After  the  loae  of  the  teeth  the  alveolar  procrssea  are  absorbed.  The  lower 
JBW  coolaini  the  inferior  dental  canal,  which  has  passing  through  it  the  inferior 
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dental  nerve  and  veiweU.    The  upper  jaw  containH  tlie  cavity  of  the  antnin  ti 
the  veeaels  and  nerves  of  the  upper  teeth.    The  development  of  the  lerth  '  ' 
interest    Ite  careful  studj  will  explain  such  conditions  as  odontoma,  ibaL_ 
position  of  teeth,  the  udusubI  occurrence  of  more  than  two  sets  of  lixih,  etc.  TW 
teeth  conxiat  of  a  crown  of  enamel,  a  body  of  dentine,  and  a  coating  of  tiiedeiili> 
or  the  fang  by  a  structure  called  cement.     Between  the  body  and  crowD  ii  t  W  ' 
Btricted  portion  called  the  neckof  the  tooth.    In  thecentreof  the  tooth  igthepnlf' 
cavity,  filled  by  the  pulp-tissue  and  communicating  with  the  dental  veewli  n& 
nervea  through  the  small  canal  in  the  fang. 

Con^nital  MfkUbrmations  of  Uie  Jairs  and  Teeth. — The  vtP^ 
mon  malformation  of  the  upper  jaw  called  cleft  palate  has  been  fefff 
cussed  in  connection  with  the  surgery  of  the  mouth  ;  other  rare  malft*'^ 
nmtions  are  arrest  of  development  of  one  aide  of  the  upper  or  lowwji^ 
or  failure  of  union  of  the  two  halves  of  the  lower  jaw.  Such  condltioi^v 
are  not  amenable  to  stii^ical  treatment.  Maiformaiion»  of  the  teeth  v^ 
common.  They  present  themselves  as  excessive  development  of  a  too^B 
or  a  part  of  a  tooth,  either  tlie  enamel  or  the  fang,  or  lack  of  develo^^ 
ment  of  a  single  tooth.  Au  amalgamation  of  two  or  more  teeth  into  ^ 
single  ma.ss ;  the  development  of  a  tooth  in  an  abnormal  position,  a«  i^ 
the  tissues  of  the  hard  palate ;  the  projection  of  a  tooth  ia  an  abnonu^ 
direction;  the  absence  of  a  number  of  teeth — this  condition  mayexi^v 
as  a  total  absence,  e<lentuIona  jav — 
f'O'  '^6-  resulting;  the  presence  of  anex^ 

ceaaive  numlier  of  teeth,  three  wCZ 
of  teeth  Imving  been  of^n  r^ 
ported,  but  few  of  these  cMg= 
are  credited.  The  formation  ira 
a  tooth-tumor,  an  odontoma,  fnxa 
the  embryonic  tooth-tissue  is  to  \^ 
regarded  as  a  congenital  ahno^ 
mality.  Most  of  these  malforei^ 
tions  are  treated  by  dental  so^ 
geons ;  the  geneml  surgeon,  hoiv" 
ever,  should  be  familiar  with  foal 
conditions,  because  some  of  twAb- 
mal formations  n resent  themselves 
_  _  as  obscure  conditions  in  patieab< 

Misplaced  .ndimpriM.n«dt(™th  (Forget).         applying  for  diagnosis  and  trwi- 
nienl.     A  tooth  which  has  &iW 
to  erupt  may  lie  as  an  encapsulated  foreign  body  for  years,  and  then 
become  the  focus  for  infection  and  abscess  and  resulting  sinus,  or,  tut- 
rounded  by  grann la tiou-t issue,  may  be  mistaken  for  malignant  growi 
InjurieB  of  the  Jaws  and  Teeth. — Fractures  and  dislocations  of  ik 
jaws  have  l)een  dis(!iissed  in  Volume  I.  under  the  general  subject  of  Fm- 
turcs  and  Dislocations.     Injuries  of  the  teeth,  including  fractures,  Ik 
complete  sepunition  of  the  teeth  from  the  alveolar  process,  and  the  Bubjw 
of  reimplantiiig  such  teeth,  iK'long  not  to  general,  but  to  dental,  surpTj'. 
Diseaaes  of  the  teeth  and  alveolar  prooeeses  and  irutnB  incliw 
a  discussion  of  dental  caricK,  resulting  pulpitis,  infection  of  ne^ve•«lIlll^ 
and  alveolar  abscess. 

The  subject  of  dental  caries  has  been  much  discussed,  and  nuui; 
theories  have  been  ud\'ancc<l  to  explain  the  condition.     It  was  not  uacu 
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he  recent  development  of  modem  baclerioltgy  had  thrown  light  upon 
tthat  a  rational  explanation  of  dental  caries  was  found. 

The  accepted  view  to-daj  is  a«  follows:  Many  bacteria  of  Ihe  mouth  have  the 
po«Hof  prooucing  lactic  acid.  Lactic  acid  dissolves  out  the  inorganic  elements 
)ft  tooth;  it  has  little  effect  upouDormal  enamel,  but  acta  rapidly  upon  dentiDe. 
ienckiothe  enamel  and  congenital  defects  in  the  enamel  favor  this  process. 
After  ti decalcification  ban  been  brought  about,  the  organic  tissue  remaining  in 
mdiMentroyed  by  the  saprophytic  bacteria  of  the  mouth.  This  destruction  may 
Mlena  lo  the  pulp-cavity;  as  soon  as  the  pulp-cavity  is  uncovered  it  becomes 
ioftcted  and  sooner  or  later  is  destroyed.  The  infection  may  travel  down  a  nerve- 
caoii  inil  infect  the  tissue  of  the  alveolar  process  and  gums,  the  periosteum,  or  the 
ja*  itsdf,  Ag  a  nile,  the  infection  is  limited,  forming  a  small  alveolar  abscess  OT 
|iin-boil,bot  the  infection  may  be  extensive  and  even  result  in  general  Keptictemia, 
pfBDiii.  0'  death.  A  common  result  of  alveolar  absce^  is  a  sinus  leading  from 
*  ~~~itof  the  tooth  through  the  alveolar  process  and  opening  on  the  mucous 
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The  THE  ATM  EKT  of  dental  caries  is  the  removal  of  the  carious  structure  and 
the  filling  of  the  cavity  with  gold,  cement,  or  amalgam.  This  treatment  is  very 
utis&ciory,  and  has  been  developed  by  American  dentists  to  a  high  degree  of 
(tchnicil  perfection.  When  infection  of  the  pulp-cavity  has  occurred,  the  tooth 
on  benaved  by  a  destruction  of  the  pulp  with  arsenic  or  other  chemical  agents, 
the  remuMl  of  the  pulp,  the  thorough  sterilization  of  the  pulp-cavity  and  nerve- 
Anal,  and  filling  the  cavitv  with  gold  or  amalgam.  It  is,  however,  difficult  to 
thoroughly  disinfect  the  nulp-cavity  and  nerve-canal,  and  as  a  result  many  of  the 
^tb  in  which  the  nerve  has  been  killed  have  a  small  suppurating  sinus  leading 
■^■n  the  root  to  the  mucous  membrane. 

Alveolar  abeceesea,  if  email  and  suiterficial,  usually  open  without 
^islance  from  the  sui^;eou.  When  deeply  seated  they  are  exceedingly 
wnful,  the  pain  being  produced  by  the  retained 
'''^niiiiatory  secretions.  The  pus  burrows 
■rough  the  alveolar  process;  as  soon  as  the 
%iius]s  of  alveolar  abscess  is  made,  the  tooth, 
Worthless,  ubould  be  extracted.  This  affords 
'^  drainage  and  immediate  relief.  If  it  is  not 
**»8ble  to  extract  the  tooth,  an  early  incision 
'**il<l  be  mnde  and  free  drainage  for  the  iu- 
^matory  products  obtained.  When  a  lai^ 
'eolar  abscess  forms  and  points  toward  the 
^^mcnt,  even  though  fluctuation  can  be 
^rly  made  out  from  external  palpation,  still 
i  abifcess  should  always  be  incised  within  the 
Mith-cavity  in  order  to  avoid  the  disfiguring 
d  retracted  scars  which  often  result  where 
:  abscess  opens  on  the  face. 
Oingi^itiB,  or  ioflammation  of  the  Grunae, 
y  result  from  a  number  of  causes,  local  and 
[stitutional.  Pyorrhcea  alveolaria,  mercu- 
1  gingivitis,  scorbutic  gingivitis,  lea<l  gingi- 
is,  and  phosphorus  gingivitis  an?  known, 
len  the  disease  is  due  to  purely  Utail  causes, 
tartar  on  the  teeth  and  nncleanlincss,  the 
«  can  be  brought  about  by  the  removal  of         ^^ 

cause.     When  mercury  is  the  tansu,  the       ^^ 
atment  would  demand  a  discontinuance  of 

dnig,   and    locally  mild   antiseptic   niouth-waishe!^ 


iscpss. cavity  In  the  bone; 
fletula  rllHCharglng  on  (he 
im;  f,  Up;  d.  toolTi  (U.  V. 
ack.  H.  r>.,  Amrr.  Sj/rf,  qf 
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scurvy  and  Icad-poisoning  the  cause  should  be  removed  and  propr 
general  treatment  and  locally  mild  antiseptic  washes  should  be  advo 
cated. 

Extraction  of  the  teeth  is  to-day  not  considered  a  part  of  geneal 
surgery,  but  a  knowledge  of  a  few  general  principles  may  prove  of  vaht 
The  operation  has  been  already  described  in  Vol.  I.  Chapter  XVIIL 

Usually  in  these  operations  an  ansesthetic  is  not  required ;  gas  is  to  be  prefemd 
to  chloroform  or  ether  when  general  anaesthesia  is  necessary.  Local  ansesthou 
with  cocaine  is  not  to  be  employed,  because  the  anaesthetic  effect  is  not  very  madei 
and  because  of  the  danger  of  cocaine-poisoning  and  the  possibility  of  infecting  tW 
tissues  by  the  introduction  throueh  the  gum-tissue  of  the  needle,  which  cansdi 
be  effectually  sterilized.  The  author  has  seen  one  case  of  death  followine  locti 
anaesthesia  from  cocaine  injections,  the  death  being  caused  by  infei'tion  and  pfi- 
raia;  and  a  number  of  serious  cases  of  poisonine  from  cocaine  itself  are  repotted 
from  its  use  in  teeth-extraction  operations.  The  dangers  of  the  operation  are 
slight,  and  yet  jaw  fractures  and  serious  infection  occur  in  a  small  percentagtof 
cases.  The  hemorrhage  is,  as  a  rule,  trifling,  but  in  cases  of  hsemophilia  and 
leukaemia  it  may  be  serious  or  even  fatal.  In  cases  of  serious  hemorrhage  io  tlieie 
conditions  pressure  is  the  best  means  of  controlling  the  bleeding.  In  some  cam 
an  aseptic  gauze  packing  will  control  the  hemorrhage;  in  others  digital  premirr, 
with  relays  of  assistants,  may  be  required.  The  author  has  seen  one  case  of  hirati^ 
philia  in  which  it  was  necessary  to  keep  up  digital  pressure  almost  continuoulY 
lor  several  days  before  the  bleeding  ceiised. 

The  after-treatment  of  tooth  extraction  should  be  the  use  of  a  mild  aseptic 
mouth-wash.  Unfortunately,  this  is  often  omitted.  The  importance  of  aseptic  mr* 
gery  has  been  recognized  rather  later  by  dental  surgeons  than  oy  the  general  suraeoo. 
and  has  not  been  as  generally  adopted.  It  is  true  that  it  is  impossible  to  completely 
sterilize  the  mouth-cavity,  but  the  dangers  of  infection  can  be  reduced  materially 
by  vigorous  attempts  to  make  the  field  of  operation  clean  with  antiseptics. 

Acute  inflammatory  processes  of  the  jaws  include  perioMif  and 
osteomyelUh,  and  resulting  necrosis.  The  most  common  cause  of  such 
lesions  is  infection  of  the  alveolar  process  from  a  carious  tooth  or  from 
fracture.  Osteomyelitis  of  the  jaws  may  occur  as  a  primary  condidoB 
from  infection  from  the  circulation,  as  occurs  in  osteomyelitis  of  the 
tibia,  but  this  form  is  rare.  Osteomyelitis  sometimes  follows  the  acute 
infectious  diseases,  as  scarlet  fever,  small- pox,  typhoid  fever,  measles 
etc.  (See  Chapter  XIV.  Vol.  I.)  Other  causes  are  mercurial  poisoning 
and  phosphorus- |X)isoning.  The  alveolar  process  is  alone  involved,  at^a 
rule,  in  pus-infection  from  a  t(X)th  caries ;  sometimes,  however,  the  entire 
thickness  of  the  jaw  may  become  involved. 

The  TREATMENT  is  free  and  early  incision  to  afford  drainage  for  the 
inflammatory  prcxiucts,  and  later,  if  necrosis  results,  sequcstrotomy. 
The  }>eriosteum  should  be  preserved  when  possible,  for  in  the  history  of 
these  cases,  even  when  the  entire  thickness  of  the  jaw  is  removed,  a 
serviceable  jaw  is  reproduced  from  the  periosteum  remaining. 

Necrosis  from  mercurial  and  phosphorus-poisoning  is  now,  fortunately,  rare, 
because  of  the  smaller  doses  and  less  frequent  use  of  mercury  as  a  drug,  and  becaose 
the  improved  methods  of  manufacturing  matches,  at  least  iii  America,  protects  the 
employes  better  from  the  phosphorus  fumes,  and  the  weekly  examinations  of  the 
mouths  of  match-workers  now  in  vogue  in  American  match-factories  reveals  the 
condition  in  its  incipiency,  so  that  the  patient  is  saved  from  serious  phosphorism, 
either  by  being  compelled  to  give  up  his  employment  or  by  proper  hygiene  of  hu 
mouth.  The  pathology  of  phosphorus-necrosis  is  of  interest.  Chronic  phos- 
phorus-i)oisoning  produces  an  ossificating  periostitis ;  small  osteophytes  form  in  the 
periosteum  of  the  alveolar  process.  This  condition  so  lowers  the  vitality  of  the 
jaw-tissues,  gums,  periost<'um,  and  bone  that  the  normal  bacteria  of  the  mouth 
can  invade  the  tissue  and  produce  infection. 


J  And  teeth- 
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Pr  S.  D.  Stewart  of  Akron,  Ohio,  a  dental  surgeon  of  lai^o  erperience  in 
bmlling  the  employ^  of  a  match -factory  wliere  for  a  number  of  ycara  he  has 
Kiie  w«ekty  examinations  of  the  mouths  uf  the  employ^,  states  tliat  phosphonis- 
puKiiiiiK  dow  nut  ov-cOT  in  iadiTiduals  with  good  teeth  who  keep  them  clean  with 
Ibr^ily  use  of  a  tooth-brush:  furtlier,  that  the  removal  of  decayed  teeth  or  the 
filing  of  cavities,  the  removal  of  tartar.nnd  perfect  cleanliness,  even  In  individuals 
rtomkr  tbf  employment  of  match-making  with  unhealthy  mouths,  will  practi- 
eallt  vfiiiure  immunity  against  pho»phorue- necrosis. 

Empyema  of  the  Antrum. — As  a  secondary  lesion  resnlting  from 
iiillainnLitor\-  It-sion^  (if  ttie  teeth  and  bone  structure  <]f  the  Upper  jaw 
we  find  cfti;j V"^'""  <*/  ""■  antrum  of  Highmore.  This  condition  may  also 
btKccndari-  to  intlanimatory  lesions  in  the  nasal  mvity. 

The  BVapTOMs  of  empyema  of  the  antrum  are  imin  and  swelling, 
lEtduirKC  of  piiK,  either  throiigli  a  tiittula  in  the  mouth  or  into  the  nasal 
avity,  where  an  exit  for  ims  is  present.  When  there  is  no  e.vit  the 
icnmiiiluLJun  may  distend  tlie  thin  wall  of  the  antrum  and  appear  as  a 
piwiiinenix'  in  the  month  or  on  the  face,  or,  by  pushing  up  the  floor  of 
lb  oriiil,  produce  a  protru.sion  of  the  globe  of  the  eye. 

When  empyema  of  the  antrum  is  due  to  diseased  teetli  or  hone  structure,  these 
mun  ifaoald  be  removed  ;  free  drainage  should  be  obtained,  either  through  the 
iMillh  or  must  cavity.  Where  a  diseased  unper  molar  is  the  cause,  after  removal 
'/llittiiuth  a  Iree  openiug  may  be  found  leading  from  the  root-socket  into  the 
MOnai,  or.  if  a  free  ofjening  does  not  exist,  with  a  perforator  the  antrum  may  be 
"pF-nnl  and  drained  with  a  silver  or  rubber  tube.  The  drainage  may  be  made  in 
'tf  iIjIu  wal  I  of  the  antrum  junt  above  the  alveolar  process,  the  thin  bone  bein^ 
"irlily  iierforuted  at  this  point,  or  we  may  empluy  the  method  of  Mikulicz  ot 
'-  nrif  tiirongh  the  external  wall  of  the  naaal  cavity  below  the  inferior  turbinated 
''  iN.iking  H  permanent  tree  opening  between  the  nnsal  cavity  and  antrum. 
'  '-  iitifeffree  opeuing  into  the  antrum  through  its  external  thin  wall,  raade  from 
^^f         ■''■  nifiuth,  «o  us  to  permit  of  digital  exploration  of  its  entire  cavity. 

^^L  ^Uphilui,  tiihri-culnitiii,  and  aetinomycomn  are  the  common  granufrnnafa 
^^M  *Hecting  the  jaws.  Syphilis  presents  itself  as  a  late  secondary  lesion  in 
^V  '**•?  form  of  syphilitic  necrosis  and  caines,  involving  more  commonly  the 
M      '^/ipcrjaw,  eHjieeially  the  hard  pQJate. 

f       .       The  DIAUN{»is  ia  usually  made  from  the  history  of  the  case,  but 
'        ^•^r<',  as  elsewhere,  there  may  be  an  absence  of  history  or  the  patient 
"•say  (iuny  having  had  syphilis. 

.  EiK'i^-tic  mixed  trbatment,  and  especially  iodide  of  potash  in 
^*^  and  incrcjising  doses,  two  to  three  hundred  grains  a  day,  if  neces- 
?U-»y, should  l)e  employed;  scquestni  should  be  removed  by  operation. 
■*  "le  irruiment  is,  as  a  rule,  highly  satisfactory  The  author  has  re- 
E*^^letlly  seen  c&ses  of  syphilis  of  the  jaws  yield  to  large  doses  of  iodide 
**''«icii  sniall  doses,    10-20  grains,  have  been  given  with 


nth out  apparent 


TtberevlotU  of  the  imct  is  not  common.     It  may  be  an  accompaniment  of 

•S^Mrtl  luborculoais.     When  primary  the  local  focua  should  be  radically  removed. 

The  jaw  is  a  favnril^  seat  of  that  rare  lesion  actinoni'jeimt,  or  at  least,  if  not 

^a»  boDP  itM>lf,  the  soli  parta  in  contact  with  the  hone  are  involved.     Its  common 

*'**^iincnce  at  this  point  in   cattle  has  given  to  the  dinease  il«  popular  name 

'-•f  lumpy  jaw.    (Sec  Vol.  I.  Chapter  IX.)     The  disease  mav  be  mistaken  for 

■^nimia.    When  pus  exists  it  sometimes  contains  the  small  yellow  bodie«  cbarac- 

**^iic  n(  actinomycotic  pus.    The  diagnoses  ie  settled  hy  a  histological  examin- 

fctioTmf  ihe  tissue.     The  Treatmf.nt  is  removal  of  the  granulation -tissue  and  the 

\iM(tMl  uar  of  iodido  of  potaali. 

of  tbe  inferior  mazillary  artioulataon  of  sui^cal  interest 
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are  especially  those  conditions  followed  by  partial  or  complete  ankyloos 
of  the  joint.  These  are  acute  conditions,  such  as  acute  artnritis  folloiriiig 
injury,  infectious  diseases,  as  typhoid  fever,  small-pox,  etc.,  acute  rheu- 
matism, gonorrhoeal  rheumatism,  etc.,  or  inflammation  extending  froQ 
the  teeth  or  jaws  to  the  joints.  The  author  has  seen  t\vo  ca^es  cf 
pseudo-ankylosis  result  from  the  irritation  of  the  eruption  of  a  wi^doo 
tooth.  Chronic  lesions  also,  as  arthritis  deformans  and  tuberculofk, 
and  lastly  cicatricial  contractions  following  bums,  noma,  and  injuries, 
result  later  in  ankylosis.  The  condition  of  complete  ankylosis  i»  o» 
very  difficult  to  rectify.  In  cases  of  pseudo-ankylosis,  opening  tbe 
jaws  under  anaesthesia,  and  later  the  daily  use  of  a  mouth-gag  to  pnr 
the  jaws  apart  either  by  the  patient  or  the  surgeon,  may  bring  about  a 
cure.  7/1  cases  of  cxmipl^te  ankylosis  a  false  joint  must  be  made  by  an 
excision  of  the  condyloid  and,  when  necessar)*,  coronoid  procc88e& 
When  complete  ankylosis  is  complicated  w-ith  extensive  cicatricial  coo- 
traction  of  the  soft  tissues,  an  extensive  plastic  o{)eration  is  required 
The  results  after  operation  for  complete  ankylosis  are  not,  as  a  nile, 
satisfactory. 

A  peculiar  condition  of  relaxation  of  the  temporo-maxillary  ligamenti  i» 
occasionally  met  with,  which  permits  of  frequent  stwluxafion  of  the  joint  Tbv 
occurs  with  a  snappine;  sound  usually  during  eating — is  unnoticed  by  the  patient 
himself,  but  not  by  others.  It  is  painless,  harmless,  and  not  amenable  to  tf«•^ 
ment. 

Tumors  of  the  jaws  include  osteoma,  odontoma,  fibroma,  chondroma, 
sarcoma,  carcinoma,  mixed  tumors,  as  fibro-myxoma,  and  cysts.  The 
vague  term  epulis  given  to  tumors  springing  from  the  alveolar  pro- 
cesses, and  usually  fibroma  or  sarcoma,  has  nothing  of  value  to  warrant 
its  retention  in  a  scientific  classification  of  jaw  tumors,  and  j^hould  l»c 
discarded. 

The  differential  diagnosis  between  these  various  tumors  must  be 
made  from  the  clinical  history  and  clinical  evidence,  and  when  this  is 
not  sufficiently  clear  on  the  histological  examination  of  a  |K)rtion  of  the 
tissue,  the  imj)ortant  point  to  determine  is  the  benign  or  malignant 
character  of  the  growth,  as  upon  this  must  be  based  the  character  of 
the  opemtion  employed  for  the  removal  of  the  tumor.  One  form  of 
tumor  of  special  interest  and  of  rare  occurrence  is  the  odontoma  or 
tooth-tumor.  These  tumors  are  the  product  of  abnormal  development 
of  a  tooth-bud ;  thev  niav  consist  of  all  the  structures  of  the  tooth,  a? 
enamel,  cement,  and  dentine,  or  may  involve  but  one  of  these  to  almoKi 
the  exclusion  of  the  other  elements.  (lldcYol.  I.  Chapter  XXVI.) 
These  tumors  are  benign  and  demand  simply  the  removal  of  the  tumor- 
mass.  Great  care  should  therefore  be  taken  not  to  mistake  them  for 
malignant  growths  and  remove  unnecessarily  a  large  section  of  the  jaw. 
Cysts  of  the  jaw  due  to  cystic  tumor-formation  from  a  tooth- follicle  are 
called  dentigerous  cysts :  they  may  grow  to  a  large  size  and  demand  the 
removal  or  destruction  of  the  entire  cvst-wall. 


Resection  of  the  Jaws. 

Resection  of  the  lower  jaw  may  be  demanded  for  necrosis,  for  grann- 
lomata,  as  tuberculosis  and  actinomycosis,  and  for  tumors.    The  exciaoo 
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nay  be  partial  or  compute — may  demand  the  removal  of  one  lateral  half 
if  the  jaw  or  of  the  horseshoe-shapeil  body.  The  technique  of  remov- 
t^  unt  half  of  the  lower  jaw  is  as  follows :  An  incision  is  begun  at  the 
lymphyaia  a  little  below  the  bone  and  carried  along  the  lower  border 
>f  the  body  to  the  angle,  then  iipwanl  alon^  the  posterior  border  of  the 
ramiui  to  die  condyloid  process.  The  facial  artery  and  vein  are  ligated 
uid  diWded  in  front  of  the  masseter  muscle.  The  attachments  of  the 
[iuuiset«r  are  divided;  the  periosteum  at  the  line  of  the  tiymphysis  is 
divided  vertically  and  the  jaw  divided  in  the  same  line  with  a  saw. 
The  attachmentii  of  the  myio-hyoitl  and  genio-hyoid  and  genio-hyt^lossus 
muscles  to  the  inner  surface  of  the  jaw  are  sejiamted,  care  being  taken 
to  control  the  hemorrhage  as  the  o[>eration  procce<ls.  The  attachment 
of  ihe  mucous  membrane  of  the  mouth  to  the  gums  is  divided.  The 
attachment  of  the  external  and  internal  pteiygoid  muscles,  the  division 
of  the  inferior  dental  nerve  and  vessels,  the  division  of  the  temporal 
aud  buccinator,  allow  of  a  free  exposure  of  the  tcnipon>-m axillary 
joints,  the  division  of  the  ligaments,  and  the  removal  of  the  bone. 
Great  care  shoidd  be  taken  in  working  at  the  iipjier  angle  of  the  wound 
not  to  injure  the  facial  nerve,  the  interual  maxillary  arterj',  and  Sten- 
wtn's  duct.  In  resection  of  a  portion  of  the  lower  jaw  for  necrosis  care 
should  be  taken  to  preserve  the  periosteum.  In  resections  for  neoplasms 
thiri  is  not,  as  a  rule,  possible. 

Beeectioa  of  tiie  upper  ja^r  is  a  more  formidable  operation.  The 
hemorrhage  is,  as  a  rule,  great,  and  in  cases  of  complete  resection  and 
in  extensive  resections  for  ttimors  it  is  ofteu  advisable  to  make  a  pre- 


Rraectlon  of  miperior  maillU  (Farabeuf ), 


liminary  tracheotomy,  tampon  the  pharynx,  and  continue  the  ansestbctir 
through  the  tracbeotomy-tube  in  omer  to  prevent  the  blood  flowing  back 
into  une  laiynx. 
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The  ojteratlon  can  be  done  in  tlm  hanging-head  position  or  in  tbtit> 
ting  position  under  mixed  partial  anaesthesia.  In  extensive  openDw 
preliminary  tracheotomy  and  operation  under  complete  aiucsthcsu  ii  h 
i>e  preferred. 

A  great  number  of  incisions  have  been  deriaed  for  the  operation  of  tmem 
of  tbe  upper  jaw.  Tlie  operation  know  as  the  FereuBaon  operation  is,  u  a  i^k 
b«  preferred.  (Bee  Fig.  148.)  The  upper  lip  is  apTit  in  the  middle;  Uie  eiCM 
is  then  continued  along  the  margin  ot  the  anterior  nares,  the  wing  of  the  Dottdt 
lateral  raaTgin  of  the  nose  to  benejith  the  inner  angle  of  the  eye,  then  tlocf  tk 
lower  nia^m  of  the  orbit  to  ittt  lower  and  external  angle ;  this  exciBion  ntodiit 
the  periosteum ;  tbe  fltip  is  dissected  up  from  the  Iwne  and  reflected  donnri 


RcKCtion  or  [nlbrlor  maxilla  (Parabeaf). 


and  outward;  all  hemorrhage  is  checked.  The  superior  maxilla  ia  then  sepanM 
from  the  other  bones  of  the  face,  a  chain  saw  or  keyhole  saw  or  a  large  pair  of 
bone-forcetiH  or  chiacl  may  be  employed.    The  malar,  which  ia  compoaed  of  tee.- 

fiiict  tiiwue,  ia  bent  divided  with  a  aaw;  the  palate  process  can  be  divided  wlk 
urge  bon e- forceps ;  the  nunnl  proceaa  of  the  superior  maxilla  can  l>e  divided  Vilh 
forcejis  or  cliiwl ;  the  orbital  process  with  chisel  or  bone-forceps ;  the  attacbmciiU 
of  the  bone  behind  to  the  palate  hone  and  the  attachment  of  tho  palate  to  ik 
pterygoid  ]>rocci>M  of  the  aphenoid  are  betit  separated  by  eraaping  the  ina»  of  boot 
after  the  separation  above  referr<-d  to  has  been  completed  in  a  large  pair  of  boB^ 
holding  force|iB  and  twisting  out  the  entire  mass.  The  hemorrhage  is  free,  U^ 
should  be  Lviiilrolleil  by  prcniure,  fiirceps,  anil  ligature.  Great  care  should  be  takn 
to  ligate  ever^  lileedinj;  point.  The  wound  is  packed  with  iodoform  gauie  toi 
external  iucisiuu  closed.    The  dtuigcrs  of  tbe  operation  are  sepiia  uid  hwuc 
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rbiftf  wii  tupinttiun  poeumonia.  Many  other  methods  of  making  thp  esternal 
britum  bftve  Dcen  eiiiployiil ;  such  at  tbtue  of  Velpeau  and  Langenbeok.  but  the 
uptfiii'iii  o(  Fergus3on  is  to  be  prefiTred. 

Partiul  resections  are  more  often  required  than  complete  resections ; 
iraifmil  of  the  alveolar  process  can  be  completed  as  an  intraoral  oijera- 
lidnby  removal  of  tlie  teeth,  exposing  tlie  alveolar  process  with  Knife 
'  umI  iK'rio^teotum,  and  removal  of  the  alveolar  process  with  chisel  or 
buoffiircep!}.  Temporarv  resection  is  sometimes  performed  as  an  initial 
elcpiu  removinfr  the  second  division  of  the  fifth  nerve  or  in  the  ronnival 
of  a  na.iiivj»haryiigeal  tumor. 

In  making  an  oeteoplastic  resection  of  the  upper  jaw^  the  ojiera- 
liooof  langfnbeck  is  to  be  preterred,  A  tonfriie-shaiKMl  flapof  the  soft 
pnnjaud  the  bone  between  the  bard  palate  and  the  floor  of  the  orbit  is 
raiwlnnij  turned  inward,  the  s<]ft  |>arts  Iteing  allowed  to  remain  attached 
lo  ilif  Ixine  after  the  operation,  for  which  the  preliminary  osteoplastic 
upemtiiin  is  made,  has  been  completed,  the  flap  of  bone  and  soft  tissues 
>s  replaced  ood  held  in  position  by  deep  and  skin  sutures. 


APPENDIX. 

EARLY  OPERATIONS  FOR  THE  CLOSURE  OF  CLEFT 
PALATE. 

By  Tritman  W.  Brophy.  M.  D.,  D.  D.  S. 

OpERATioxB  for  the  closure-  of  cleft  jialate  shouhl  be  performed  in 
*■■"'."  infancy.  In  making  this  statement  I  fully  realize  that  my  views 
****  lot  in  accord  with  those  of  maiiv  distinguished  sni^eons,  but  clinical 
**P*rienoe  has  demonstrated  that  wluit  I  presented  to  the  profession  a 
*-'*  y«irfi  ago  as  a  theory  in  regard  to  jjalate  operations  has  become  a 
"^li-vstablished  practice.  It  is  well  known  that  many  infants  which  are 
.♦orn  ^th  this  defect  die  within  a  short  time  after  birth  when  the  cleft 
'*,'*f  a  marked  character.  Tait  says  that  one-half  of  the  children  born 
*"li  extensive  clefts  die  from  starvation  within  a  few  days  after  birth. 

In  this  complication  of  hare-lip  with  cleft  palate  the  practice  has 
Joitwl  invariably  been  to  operate  uptm  the  lip,  and  allow  the  fissure  of 
^•^  {alate  to  remain  unclosed.     This,  in  my  opinion,  is  a  mistake.     The 
LP*«Mc  iihould  l>e  first  operated  upon,  for  various  reasons : 

1.  The  fissure  of  the  lip  enables  the  op-rator  to  gain  a  little  more 
otn  in  which  to  work. 

2.  The  closure  of  the  palate  is  an  operation  attended  with  great  diffi- 
Utie»  in  it.s  jicrformance  ;  besides,  the  closure  of  the  cleft  through  the 

Pv<H)liir  prot^'ss,  if  it  exists,  may  be  more  surely  accomplished  when 
"\y  vxpoecti  to  view  through  the  divided  Up  than  when  covered  as  it 
'OQld  be  subsequent  to  the  closure  of  the  lip. 

nnnccessary  tosay  that  the  bones  are  soft  and  will  easily  yield  in  early 

The  tisaueH  unil«  kindly,  and  the  shuck  fiiUowiiig  the  operntion  is  not 

^  gfttt  If  performed  within  the  nr^t  month  an  it  would  be  later  in  childhood.     It 

»  »  wril-known  fact  that  the  nervous  system  of  a  child  is  not  so  well  developed  in 

B^riy  iafitniy  as  it  is  later:  hence  one  of  the  advnnta^tes  of  performing  this  ope- 

^katirm  Wore  the  nervous  system  has  developed  to  a  point  which  would  subject  the 

ehiW  !n  a  more  severe  shock.    Tlie  operation,  therefore,  should  he  performed  oe 


h 
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soon  as  the  functions  of  the  organs  of  the  body  are  well  established.    ThismajW 
within  the  first  week  or  any  time  within  the  first  month. 

3.  After  the  operation  the  child  will  be  better  nourished. 

4.  If  performed  in  early  infancy  the  muscles  of  the  palate  ril 
be  brought  into  action  and  will  be  developed,  whereas  ii  the  m^ 
cles  are  not  thus  put  into  use  they  will  atrophy,  and  later  it  will  be 
found,  as  is  often  the  case,  that  there  is  insufficient  tissue  to  restore  tlie 
palate  to  its  normal  form.  It  is  scarcely  necessary  to  state  that  muscQ- 
lar  tissue  which  is  not  subject  to  action  and  use  wdll  not  develop  iKfr 
mally, 

5.  One  of  the  most  important  reasons  why  we  should  operate  in  «rlf 
infancy  is,  that  the  parts  operated  upon  early  not  only  develop  welljbal 
the  child  when  arriving  at  the  age  when  articulation  in  the  fonn  of 
speech  is  attempted  finds  that  he  can  speak  as  other  children  do,  aod 
does  not  acquire  the  habit  of  articulating  through  the  nasal  pa^^^, 
which  is  characteristic  of  this  deformity,  for  the  nasal  accent  when  oncf 
acquired  cannot  be  easily  corrected.  Fissures  or  clefts  of  the  palate arp 
almost  invariably  accompanied  with  pharyngitis. 

6.  Before  the  calcification  of  the  bone  is  far  advanced,  and  also 
before  eruption  of  the  teeth,  the  operation  on  tlie  hard  palate  can  I* 
more  easily  and  successfully  accomplished  ;  if  made  subsequent  to  the 
eruption  of  the  teeth,  it  is  always  attended  with  more  difficulty  and  the 
results  are  less  satisfactory. 

The  operation  is  as  follows :  Introduce  the  oral  speculum  and  N-iNify 
the  edges  of  the  fissure ;  do  it  thoroughly.     A  mere  scraping  of  the 
mucous  membrane  will  never  suffice  to  bring  about  union  which  will 
be  permanent  and    satisfactorj'.      On    the  hard  palate  trim  well  the 
opposing  surfaces  of  the  bone.     If  this  be  well  done,  it  will  secure  a 
sufficient  exudate  to  make  the  operation  a  successful  one  in  this  respect 
The  knife  will  easily  cut  througn  the  soft  bone  of  the  hard  palate  and 
the  alveolar  pnxiess  of  young  patients.     Then  raise  the  cheek,  and  well 
back  toward  the  posterior  extremity  of  the  hard  palate,  just  liack  of  the 
malar  process,  and  high  enough  to  escape  all  danger  of  not  being  above 
the  jmlatal  plate  of  the  bone,  insert  a  large  braided  silk  suture,  carrjinp 
it  through  the  substance  of  the  bone,  so  that  it  \^nll  come  out  at  a  t•o^ 
responding  position  upon  the  opposite  side.     It  is  often  difficult  to  porf 
the  suture  through  to  the  opposite  side,  and  under  such  eircumstam'C^ 
the  needle,  with  eye  in  point,  may  be  carried  from  the  buccal  surface  of 
the  bone  to  the  median  line,  the  stitch  taken  up  with  a  tenaculum,  and 
then  the  needle  inserted  from  the  op])osite  side,  the  thread  then  to  be 
united  and  carried  through.     The  silk  suture  is  more  easily  introduced 
by  the  needle,  but  a  wire  suture  of  silver  should  be  substituted  for  it 
and  drawn  through  in  its  place,  and  this  wire  may  be  doubled  in  case 
the  condition  of  the  parts  and  the  tensi(m  upon  the  tissues  necessary  to 
a])proximate  them  seem  to  require  it. 

Nearer  the  front  portion  of  the  palate  insert  another  wire,  can^nnj; 
it  through  the  substance  of  the  bone  above  the  palatal  plates,  ami  oot 
through  the  other  side  in  a  positi(m  corresponding  to  the  place  of 
entrance.  Thus  we  shall  have  one  wire  passing  over  the  palate  in  front 
of  the  malar  process  of  the  bone  and  another  behind  it. 

The  next  step  is  to  take  a  lead  button,  moulded  to  fit  the  convexitT 
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he  |)art,  and  long  enough  to  pass  beyond  the  exit  of  tlic  wire  sutures, 
hat  they  will  paaa  througli  it.  Have  it  provided  with  eye-holes, 
^(ugh  wiiich  are  paaaed  tlio  protruded  ends  of  the  wires  upon  each 
7,  and  then  twisted.  These  are  heavy  tension  sutures,  and  once 
rroximaieti  the  parts  cannot  be  separated  by  the  patient.  If  we  are 
ible  to  close  the  fissure  with  theM^  wires,  if  from  lack  of  tissue  or 
m  Brm  resistance  of  the  parte  it  cannot  be  done,  there  is  a  further 
thod  to  be  employed  which  will  obviate  theee  difficulties.  After  the 
*k  is  well  raised  divide  the  mucous  membrane  just  over  the  malar 
wess.  Here  insert  a  knife  in  a  horizontal  direction,  and  when  well 
erted  sweep  the  handle  around  from  one  side  to  the  other,  as  from 
itnd  forwanl.     In  this  way  a  maximum  amount  of  bone  is  divided 

Fio.  150. 


lanncr  of  pliclnti 


Her  GUttltiK  malar  procea. 


a  minimum  amount  of  the  mucous  membrane.  This  done  on  each 
!,  tlie  bone  can  very  readily  be  moved  toward  the  middle  line, 
ving  thus  divided  the  bones  upon  either  side,  the  wire  sutures  pass- 

tliroiigh  the  lead  buttons  may  i^in  be  twisted,  iind  the  cleft  of  the 
d  palate  will  be  easily  closed  by  approximation  of  the  two  sides. 


The  iDcisioQ  in  the  mucnus  membraDe  ii 
lid  be  M  email  ae  posBible,  for  the  r 


nearly  together.     If,  after  the  parts 


the  bones  in  proximity  or  to  hold  them 

proximated,  tJiey  are  sept  antiscptically  clean,  tlie  hotien  will  kindly  u 

le  palate  will   De  restored,  so  that  itH  full  funotioa  will  be  performed. 


iratioD  of  the  bones  is  attended  with  little  hemorrhage,  and  the  parts  do  not 
dly  cause  more  incourenience  to  the  patient  than  the  ordinary  operation  of 
Bg  the  hard  palate  according  lo  the  |irattice  of  FergUHsoij. 

The  germs  of  the  teeth  are  sometimes  disturbed,  as  I  have  found 
r,   when  they  were  erupted,  that  certain    teeth    were   imiierfectly 
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formal.  This  applies  to  the  molars  of  tlie  temporarj-  set,  but  the  pm 
of  the  permanent  teeth  may  nW  be  distil  rl>ecl,  and  the  t«>etli  ma 
imperfect  by  this  proo^diire ;  but  the  dental  detects  are  of  little  irapr* 
ance  when  offset  by  the  henetits  of  being  relievfd  of  so  great  n  (lefiinuii 
The  [lalate,  too,  may  be  contracted  to  an  abnormal  extent ;  ami  \n 
is  a  well-known  fact  tliat  the  alveolar  process  develops  with  lbe«ni 
tion  of  the  teeth,  and  my  experience  has  convinced  mc  that  in  moa 
thns  treated  the  upper  teeth  when  they  erupt  opposed  in  a  normiW 
those  of  the  lower  jaw.  If,  however,  the  superior  aix-h  ^IhhiM 
abnormally  contracted,  the  means  well  known  to  the  nioderEi  (leal 
may  be  employed  to  widen  it. 

After  the  approximation  of  the  edge!>  in  the  manner  I  have  described  ihf|< 
should  be  thoroughly  dried,  the  edgeit  of  the  wound  carefully  esaminfl,  ind 
need  be  some  fine  sutures  inserted  here  Rnd  there  to  ensure  perfect  coaptulim 
the  parta.  The  afler-lreatmenl  m  very  simple,  consisting  solely  in  antiseptic  de 
lineiM,  nourishing  of  the  patient  upon  liquid  food,  the  prevention  of  dixiarbu 
of  the  parts  by  the  child,  or  of  the  introduction  into  the  mouth  of  anything  il 
might  interfere  with  the  sutures.  Ahraxions  of  the  mucous  membrane  I'aii^ 
the  buttons  need  not  disturb  the  operator,  for  they  are  usually  slight. 

A  Nbw  Method  of  Olosiho  thb  Soft  Falate. 

The  difficnities  attending  the  closure  of  the  soft  palate  muy  hn,  t< 
very  great  extent,  overcome   by  making  use  of  the  method  whioli 


here  illustnilt'.     Delicacy  of  tlic  lissue."  and  the  tendency  of  the  #uti 
to  cut  out  suggcstetl  to  nic  tlu^A  mod  ill  cation  of  the  ijuill  suture,  t 


nic  tl^^ftiuo 
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ntrodiiced,  would  aid  iia  materially  in  rotuiiiine  the  sutures  and 
anting  their  cutting  ont  after  perforniiug  tlie  o]Mtrution  of 
ylorrhaphy. 

lasniuch  w^  lead  is  tolerated  so  well  by  the  tissues,  I  have  employed 
'  thig  purpo«^. 

he  first  drawing  (Fig,  151)  will  show  cleft  of  the  soft  palate,  the 
re  extending  through  the  palatal  platen  of  the  maxillary  bones. 
r  the  edges  of  the  cleft  are  well  freshened,  a  properly  formed 
le,  cun-ed  after  the  fashion  of  the  gynecologist's  needle,  is  em- 
ed  with  which  to  introduce  silk  sutures,  fiiur  of  which  are  carried 
<wh  the  tissues,  as  shown  by  the  drawing,  and  these  are  substituted 
ather  strong  silver  sutures ;  then  the  lead  plates  are  j)erforated  with 


SUphylorrhaphy  :  sulurca  anil  k-ul  |>li 


corresponding  to  the  uumlx;r  of  four  futures,  slia[)ed  su  as  to 
d  from  the  anterior  ntai^in  of  the  Assure  back  to  the  dirital  border 
e  soft  palate,  and  bent  to  conform  to  its  shape.  Tlie  wire  suture.* 
hen  passed  through  the  holes,  as  shown  by  the  drawings,  and 
ed  together.  Tension  is  tliereby  exerted  upon  the  divided  portions 
le  palate  and  their  edges  are  uppn)ximated.  Should  it  become 
^n-,  as  is  often  the  case,  to  divide  the  N)nes  along  the  border  of 
arj  palate  nearest  to  the  molar  teeth,  this  may  be  done  by  the  use 
Htrong  scalpel  or  chisel,  and  then  the  lead  plates  are  easily  brought 
rd  ejich  other,  tt^ther  with  the  tissues  that  they  embrace.  In 
in  cases  the  elevation  of  the  soft  )Hirt»,  together  with  the  [x'rios- 

VoL.  ir.— M 
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teum,  may  serve  our  purpose  quite  as  well :  this  can  be  accomplish 
by  means  of  a  properly  bow-shaped  periosteotome.  After  the  eagesjof 
the  plate  have  been  approximated  by  the  twisting  the  wire  sutures  to- 
gether, as  shown  by  the  drawing  (Fig.  152),  fine  silk  sutures  mavthei 
be  employed  with  which  to  hold  the  approximated  edges  in  close  cootact 
and  secure  immediate  union. 

The  advantages  claimed  for  this  method  of  procedure  are — 1.  Tbf 
prevention  of  the  cutting  out  of  the  sutures,  since  the  lead  plates  con- 
ing in  contact  with  the  soft  palate  exert  pressure  thereon,  and  the  tea- 
sion,  therefore,  is  not  made  by  the  suture  alone,  which  exerts  pre>saff 
on  so  limited  a  space,  but  it  is  upon  the  entire  length  of  the  pkt? 
covered  by  the  lead  plates.  2.  The  lead  plates  serve  as  a  splint,  ren- 
dering the  palate  inflexible  to  a  very  great  extent.  The  movements, 
which  are  almast  constant,  are  suspended ;  the  active  muscles  are  pot 
out  of  use  until  union  of  the  cleft  mav  take  place. 

In  conclusion,  after  using  this  method  of  closing  the  soft  palate  1  fed 
confident  that  better  results  in  a  certain  number  of  cases  can  be  secured 
than  by  the  employment  of  sutures  alone.  This  is  not  to  take  tlie 
place  of  the  operation  of  dividing  the  bones  at  the  malar  process  and 
carrying  the  greater  portion  of  the  maxillary  bones  together,  but  it  is 
adapted  to  the  treatment  of  patients  whose  bones  are  well  ossified  and 
whose  deciduous  teeth  are  well  erupted.  It  is  in  such  cases  that  I 
recommend  this  operation. 
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escaped  freely  into  the  peritoneal  cavity,  its  presence  between  the  upper 
surface  of  the  liver  and  the  diaphragm  usually  masks  by  tympanitcs^tk 
liver  dulness.     The  mgns  of  exten&ive  abdominal  hemorrhage  are  to 
ness,  pallor,  rapid  and  feeble  pulse,  restlessness,  sweating,  shallow  wj^ 
ration,  thirst,  and  cold  extremities.     Lai^  amounts  of  blixKl  in  w 
abdominal  cavity  will  cause  dulness  in  the  nanks.    In  slight  hemorrhagc^ 
pain  and  faintness  are  transitory,  though  the  shock  is  generally  out  oi 
proportion  to  the  amount  of  blood  lost.   A  local  tumor  may  exist,  thoo^ 
it  may  not  always  be  detected.     Retroperitoneal  hemorrhages  may  cau« 
a  prominence,  with  ill-defined  resistance  deep  in  the  abdominal  ca\"ity. 
Rupture  of  the  Stoma^ch. — Ruptures  of  the  stomach,  owing  tu  the 
thickness  of  its  walls  and  the  tenaency  of  the  mucous  membraiuf   to 
evert,  are  not  ordinarily  followed  by  so  rapid  or  so  extensive  a  pcrittv 
nitis  as  rupture  of  the  intestine.     In  perforations  of  the  iK)sterior  wj// 
the  infection,  usually  confined  to  the  lesser  omental  cavity,  resulti*  io 
subphrenic  abscem.     Perforations  in  the  anterior  wall,  e8pe<*ially  whfo 
the  stomach  is  full,  are  more  liable  to  be  attended  by  extensive  extrar. 
asation  and  general  peritonitis.     After  a  blow  upon  the  epigastrium 
pain  in  that  region,  with  vomiting,  tenderness,  and  muscular  rigidity, 
indicates  rupture  of  the  stomach.   Hsematemesis  shows  that  the  stomach 
is  at  least  lacerated.     The  symptoms  of  subphrenic  abscess  following 
such  a  history  are  dependent  upon  rupture  of  the  posterior  wall. 

The  ed^es  of  the  wound  iu  rupture  of  the  stomach  should  be  carefully  inrerUd 
and  sutured.  If  the  lesion  is  in  the  anterior  wall,  this  is  comparatively  easy;  if  io 
the  posterior,  difficult,  sometimes  even  impossible.  Extensive  lacefatiohs  miT 
reauire  the  infolding  of  large  areas.  In  case  satisfactory  closure  of  wounds  is 
either  surface  is  impossible,  gauze  should  be  packed  about  the  gaatric  opening  and 
brought  out  of  the  abdominal  incision.  This  method  ensures  rapiu  adhnnioa- 
formation  and  efficient  drainage.  Hemorrhage  should  be  controUeu  by  means  of 
ligatures  or  of  gauze  tamponage. 

Rupture  of  the  Intestine. — When  the  intestinal  wall  is  torn,  the 
extravasation  is  usually  so  rapid  as  to  produce  immediately  a  general  and 
fatal  peritonitis,  especially  if  the  intestine  is  filled  with  gas  and  liquid 
ffleces.  When  the  intestinal  contents  are  solid,  as  is  generally  the  case 
below  the  ileo-oiecal  valve,  the  extravasation  may  be  slight  and  limited, 
and  the  patient  often  recovers  spontaneously.  When  the  perforation 
is  small,  e version  of  the  mucous  membrane  may  limit  the  extravasation 
to  a  localized  infection  or  even  prevent  it  entirely. 

DiAGxasis. — If  the  initial  pain  and  tenderness  are  about  or  l)el<»w 
the  umbili(;us,  and  the  symptoms  are  rapidly  progressive  and  gas  is  free 
in  the  abdominal  cavity,  it  is  more  likely  that  the  intestine  rather  than 
the  stomach  is  the  scat  of  rupture ;  if  in  the  epigastrium,  with  mcKlemte 
jxjritonitis  and  early  vomiting,  especially  if  the  vomitus  contains  bloi«l, 
in  the  stomach  rather  than  in  the  intestine.  Extensive  and  rapid  extrav- 
asations from  cither  stomach  or  intestines,  unaccompanied  by  h^matem- 
esis,  (^n  be  differentiated  only  by  the  seat  of  the  initial  pain.  At  timi* 
a  clear  discrimination  is  impossible. 

Treatment. — When  intestinal  rupture  is  suspected  the  incision 
should  he  made  in  the  median  lino,  either  above  or  l)elow  the  umhilicn? 
according  to  the  preponderance  of  symptoms.  A  region  of  extreme  ten- 
derness, an  area  of  clulness,  or  a  tumor  may  at  times  indicate  tlie  pmci* 
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line  of  incision.     The  escape  of  turbid  serum,  of  gas,  or  of  fecal  matter 
the  moment  the  peritoneum  is  opened  proves  the  existence  of  some 
serious  complication.     The  seat  of  the  lesion  can  be  found  at  times  only 
bjcxaDiining  the  whole  intestinal  tract.     It  is  important,  therefore,  to 
have  an  incision  sufficiently  long  to  j)ermit  efficient  examination.     The 
diiJtention  usually  present  in  these  cases  makes  thorough  inspection  with- 
out complete  evisceration  at  times  impossible.     Extensive  exposure  of 
the  intestines,  however,  adds  gravely  to  the  shock.     Kruloratian  should 
therefore  be  made  with  as  little  exjwsure  as  possible,  and  as  rapidly  as  is 
consistent  with  thoroughness.     The  intestinal  wounds  should  Ikj  closed 
hy  inverting  the  peritoneal  surfaces  and  suturing.     Coils  so  extensively 
kwrutwl  that  suture  is  impossible  must  be  resected^  and  either  sutured 
or&i<tene<l  into  the  abdominal  wound  for  temporary  relief.     The  peri- 
toneal cavity  must  be  carefully  cleansed  by  irrigation  and  by  drying  with 
Suzc  after  repair  of  the  bowel.     This  step  must  be  preliminary  to  the 
-.mation  of  an  artificial  anus, 
fiupture  of  the  healthy  grftU-blcidder  in  some  instances  causes  no 
«>'mptom8  l)eyond  those  of  transitory  pain  and  shock  ;  in  others  the  con- 
tents of  the  inflamed  and  distended  gall-bladder  are  sufficiently  septic 
to  cause  a  rapid  general  infection.     In  the  former  the  lesion  can  be 
only  suspected  ;  in  the  latter  it  may  be  evident.     Peritonitis  from  this 
i^use  is  seldom  so  fulminating  as  in  ruptures  of  the  intestinal  canal. 
The  pain  is  situated  at  first  in  the  region  of  the  gall-bladder ;  later  it 
becomes  general. 

When  rupture  of  the  gall-bladder  is  suspected,  surgical  exploration  is  demanded. 
The  rent  in  tnu  gall-bladder  should  if  possible  be  sutured;  if  this  be  impracticable, 
temporary  drainage  by  means  of  a  tube  or  of  gauze  may  be  used  as  in  cholecystot- 
omy.     The  extravasated  bile  should  be  removed  as  thoroughly  as  possible. 

Rupture  of  the  spleen,  the  pcuicreas,  or  the  liver  is  usually  attended 
by  signs  of  hemorrhage,  with  pain  referred  to  the  seat  of  lesion.  Gen- 
eral {leritonitis  rarely  complicates  this  accident :  septic  processes  in  these 
viscera  are,  as  a  rule,  limited  to  abscess.  For  serious  hemorrhage  inter- 
ference is  demanded  ;  for  slight,  rest  and  palliative  measures.  In  many 
cases  in  which  the  lesion  is  obscure  and  the  symptoms  trivial,  treatment 
must  be  expectant.  In  ruptures  of  the  spleen  and  of  the  liver  the  fri- 
ability of  these  organs  makes  control  of  the  hemorrhage  by  ligature  or 
by  suture  difficult,  if  not  impracticable.  In  hemorrliage  from  slight 
rents  sutures  of  thread  or  of  (sitgut  may  be  jwissed  under  the  lesion  by 
means  of  a  round  curved  needle.  They  should  be  ticKl  tight  enough  to 
control  the  bleeding,  but  not  tight  enough  to  cut  the  tissues.  In  most 
castes,  however,  the  hemorrhage  can  be  successfully  controlled  only  by 
closely  packing  the  wound  with  gauze.  Rupture  of  the  spleen  may 
n»<|uire  splenectomy.  Hemorrhage  from  the  pancrcas  may  be  arrested 
by  ligature  if  the  bleeding  ix)int  C4in  be  found ;  if  not,  by  tamponage. 
In  ruptures  of  the  omentum  and  of  the  mesentery  the  chief  symptom, 
hemorrhage,  can  be  controlled  by  ligation.  If  a  considemble  portion 
of  the  mesentery  is  detached  from  the  bowel,  necrosis  of  the  latter  may 
follow  and  require  resection. 

The  PROGK08IS  in  ruptures  of  alxlominal  viscera  is  usually  serious. 
Intestinal  extravasations  are  generally  rapidly  fatal.     Rupture  of  the 
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formiKl.  This  applies  to  the  molars  of  the  temjmrur^'  set,  but  the  gim 
of  the  permanent  teeth  may  also  be  iJistiirbed,  and  the  t4>eth  mil 
imperfect  by  this  procedure  ;  but  the  dental  defects  are  of  little  impm- 
ance  when  offset  by  the  Iwnefits  of  being  reliexed  of  so  great  a  <ii-f<jmiT.  1 
The  palate,  too,  may  be  contracted  to  an  abnonnal  extent  ;  and  yelil  ' 
iH  a  well-known  fact  tliat  the  alvei>lar  process  develo[)s  with  tlie  enip-  I 
tjon  of  the  teeth,  and  my  experience  has  convinced  me  that  in  m<mr  I 
thus  treated  the  upper  teeth  when  they  erupt  oppoeed  in  a  normal  vst  ■ 
those  of  the  lower  jaw.  If,  liowever,  the  superior  arch  should  U  1 
abnormally  contracted,  the  means  well  known  to  the  modern  <leii6»l  1 
may  be  employed  to  widen  it. 

After  the  approximation  of  the  edges  in  the  manner  I  have  described  thepain  ] 
should  be  thoroughly  dried,  the  edges  of  the  wound  carefully  examined,  and  if 
need  be  some  fine  sutures  tn«>erted  hore  and  tliere  Co  ensure  |>errect  coaputicm  <ii 
the  parts.  The  after-treaimrnt  is  very  Miraple,  uonBinting  solely  in  antiseptic  clean- 
liness, nourishing  of  the  patient  upon  liouid  food,  the  preveution  of  dismrbaDH 
of  the  |)arl8  by  the  child,  or  of  the  introduction  into  the  mouth  of  anything  ihtt 
might  interfere  with  the  sutures.  Abrasions  nf  the  mucous  membrane  cnuiiMl  br 
the  buttons  need  not  disturb  the  uperator,  for  they  are  usually  slight. 

A  New  Method  of  Olosino  the  Soft  Palate. 
The  difficulties  attending  the  closure  of  the  soft  palate  mar  be,   to  i 
very  great  extent,  overcome   by  making  use  of  the  method  wliioli    I 


here  illustrate.     Delicacy  oi'  the  tissues  and  the  tendency  of  the  suturt^ 
to  cut  out  su^jesteil  to  me  tliat  a  rnotlification  of  the  quill  suture,  \f^ 
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:rodiioed^  would  aid  im  materially  in  retaining  the  suturog  and 

ting    their    cutting    out    after    performing    the    o]>eratiou    of 

lorrhaphy, 

smuch  as  lead  is  tolerated  so  well  by  the  tissues,  I  have  employed 

his  purpose. 

i  first  drawing  (Fig.  151)  will  show  cleft  of  the  soft  palate,  the 

extending;  through  the  palatal  plates  of  the  maxillary  bones. 

the  edces  of  the  cleft  are  well  freshened,  a  properly  formed 
,  curved  after  the  fashion  of  the  gyne<;olc^ist's  needle,  is  em- 
I  with  which  to  introduce  silk  sutures,  four  of  which  are  carried 
rh  the  tissues,  as  shown  by  the  drawing,  and  those  are  substituted 
her  strong  silver  sutures ;  then  the  lead  plates  are  perforat«d  with 


staph ylorrhaphy  :  tulurca  aa>) 


«rresponding  to  the  niinibor  of  four  sutures,  slmj>ed  so  as  to 
from  the  anterior  margin  of  the  fii^Hure  back  to  the  distal  border 
soft  palate,  and  bent  to  conform  to  its  shajie.  The  wire  sutures 
»n  passed  through  the  holes,  as  .shown  by  the  drawings,  and 
1  together.  Tension  is  thereby  exerted  ujwn  the  divided  portions 
palate  and  their  edges  are  approximated.  Should  it  become 
TV,  as  is  often  the  case,  to  divide  the  Iwnes  ulong  the  border  of 
'd  palate  nearest  to  the  molur  teeth,  this  may  l>c  done  by  the  use 
natj!  scalpel  (»r  chisel,  and  then  the  lead  jilates  artr  easily  bronglit 
each  other,  tt^tther  with  the  tissues  that  they  end)riw'e.  In 
cases  the  elevation  of  the  soft  {larts,  together  with  the  jierios- 
I'ot.  ir.— 23 
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wlmtb,  manifested  bv  charsct«riatic  symptonis  already  deacri bed  under  Visceral 
Bupiuff, 

[aui<ed  wimrids  uf  tlie  abdomiaal  Tiscera  mav  be  iiawiciaLed  nltb  hemorrhBge ; 
)iaat  uf  the  »ioinach  aixl  inlestine?,  with  Hoptic  cxtravasatinns ;  of  the  kidney, 
s,  and  bladder,  with  the  eacajie  i>f   urine;   of  the    gatl-bludder,  with  that 
.ifbile. 

Tlie  SYMPTOMS,  if  atiy,  are  thti^  of  hemorrhage,  of  peritonitis,  or  of 
Wi.    (See  Rupture  of  Ab<loiiiinal  Viscera.) 

TliL'  TREATMENT  reqiiircB  cxplurution  in  all  ca^s.  Hemorrhage 
must !«  trealt-d  by  ligation,  tamjioaage,  or,  in  extreme  tsasee,  excision  of 
(Jie  (jrgan  (spleen,  )xiiicrea«,  or  kidney)  if  that  is  possible.  Extrava- 
wtions  inresliiml,  gastric,  urinary,  biliary,  and  pancreatic,  require 
rspsirof  the  rent,  or,  if  that  is  impoesible,  draioa^,  with  general  peri- 
wiwal  deansing.  Intestinal  coils  loo  extensively  cut  for  repair  or 
necrotic  frcmi  injurcii  bl<H>d-supply  reiiiiire  excision. 

Qunshot  wounds  of  the  abdominal  visoera  have  an  importance 
far  greater  than  incised  or  stab  wounds.  The  lesions  are  more 
severe,  their  complications  more  frequent,  their  results  more  disastrous. 
(inDitliot  wounds  of  modem  eivnl  life  are  chiefly  produced  by  revolvers  of 
nwdpmte  dimensions,  carrying  missiles  of  .22,  .32,  .38,  rarely  .44  calibre. 
Abdnniinal  ennsUot  wounds  are  usually  homicidal  and  accidental  rather 
ilan  tmicidal.  For  the  study  of  gunshot  wounds  of  battle  the  reader  is 
'pfrrred  to  works  on  military  .surgerj. 

OuiKhot  wounds  as  considered  in  this  article  are  usually  produced  at  short 
^e.  The  force  of  the  impact  ia  great,  the  [tcuetraticm  extending  oltcn  to  com- 
Pnepetfontion.     The  clothing  ib  ofleu  burned,  the  skin  contused. 

The  direction  of  flight  may  vary  from  a  straight  line  to  one  of  inexplicable 
^^eL  Thfi  point  of  impaction  or  of  exit  indicates,  therefore,  with  reference  tn 
">F  point  of  entrance,  a  definite  anatomical  track  or  one  en  tortuous  tiiat  the  ob- 
'!^''''*'r  may  be  completelv  deceived.  In  its  couree  through  the  abdoraen  the  mie- 
^'*  may  cause  irreparable  damage  or  trivial  laceration.  Shock  may  be  severe  or 
^'<<1.  and  in  uo  way  proportionate  to  the  external  injury. 


The  SYMPTOMS  of  gunshot  wounds  of  the  abdomen  are  those  of 
**niorrliage,  peritonitis,  or  lidth.     (  ^(V^ 


^B'***nlor^llage,  peritonitis,  or  lioth.  (Vi<h-  Peritonitis  and  Hemorrhage.) 
^P  Treatment. — In  gunshot  wound-s  involving  the  alHlominul  cavity 
^F^^{)Ioration  by  laparotomy  is  always  indicattKl  in  the  firet  hours;  after 

■  "*■>  interval  of  six  hours  or  more  without  symptoms  of  either  hemor- 
H  ^'«ge  or  peritonitis  the  treatment  may  be  expectant.     In  other  words, 

■  *1|  gunS'hiit  wounds  in  which  injury  to  the  abdominal  viscera  may  have 
H^^VtinwI  demand  exploration  if  seen  immediately.  Symptoms  appear- 
^P  **g  late — localizeil  peritonitis  and  abscess — should  be  treated  by  cxpl<>- 
*    *^tion,  incision,  and  drainage.     (See  Peritonitis.) 

A  yuftJthot  wound  of  the  <ih<Iomen,  when  seen  directly  after  infliction  or 

Wiihin  an  hour  or  two,  denuiiulv  iinmetUnte  invetdUfation  whatever  the 

*j'mpt«m)s.     The  wound  of  entrance  must  be  explored  imder  complete 

"^     eathesia.     If  it  apjH'nr  that  the  missile  has  Vieen  deflected  from  the 

nenm,  an  antiseptic  pad  to  the  woinid  of  entranw'  will  suffice.  ■  If 

nation  of  the  abdominal  cavity  has  taken  place,  either  the  wound 

1  be  enlarged  or  an   incision  must  be  nmdc  over  the  vJscus  most 

Inrobablv  involvwi.      In  doubtful  ciise^  i-  ivipiin'rl  ;i  uicilian  incision,  even 

I  if  tlie  wound  of  entrance  is  r.'innt.-.      W'li'u  ilir  line  of  flight  is  towanl 

OSS  the  ci-ntrc  -if  the  idxloiiicu,  thai  iiici.sion  should  be  selected 
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which  permits  the  most  efficient  exploration  of  the  whole  abdomiul 
cavity. 

As  soon  as  the  peritoneum  is  nicked  the  escape  of  blood,  of  serum,  or  of  gvitd 
fecal  matter  will  show  that  further  exploration  is  necessary'.  When  nothinf 
abnormal  appears  at  the  peritoneal  incision,  further  exploration  is  wi»e,  toouke 
sure  that  no  serious  lesion  can  possibly  exist.  Doubtless  the  external  woob4 
may  safely  be  closed  in  most  cases. 

Serious  lesions  must  be  treated  according  to  their  nituatiun  aod 
character — hemorrhage  by  ligation  of  vessels  or  by  gauze  tamponap; 
intestinal,  gastric,  gall-bladder,  and  urinary-bladder  rents  by  i^utuit. 
(See  Rupture  of  Stomach  and  Intestine,  and  Hemorrhage.)  Iftk 
hemorrhage  has  ceased,  the  blood  in  the  abdominal  cavity  should  be 
thoroughly  removed. 

ItUestimU  extravaHation  recjuires  most  thorough  investigation  and 
repair.  Every  wound  must  he  sutured  with  extreme  can» ;  coilj*  too 
badly  lacerated  for  suture  may  require  excision  with  suture,  anastoniiMS 
or  artificial  anus.  (See  Oj^erations  on  Intestine.)  In  extreme  case? 
the  injured  bowel  may  be  sutured  temporarily  into  tlie  alxlominal  wouni 
Inasmuch  as  the  intestinal  jK^rforations  may  be  multiple,  and  someof 
them  hard  to  find,  inflation  of  the  gut  through  the  anus  with  hydnv 
gen  (Senn),  with  air,  or  with  fluid  may  be  employed  to  demonstrate  the 
integrity  of  the  bowel-wall. 

Gwishof  wounds  of  the  abdomen  of  sortie  hours*  standing  require  exploration  if 
symptoms  of  persistent  hemorrhage  or  of  peritonitis  exist.  For  hemorrhage  the 
usual  methods  of  treatment  should  be  applied ;  for  peritonitis  the  treatment  of 
peritonitis  (g.  v.).  Intestinal  perforations  must  be  closed  and  the  peritoneal  caritT 
cleansed. 

When  seen  after  the  lapse  of  a  feic  days  gunshot  wounds  of  the  abdomen  aw 
likely  to  present  only  the  symptoms  of  localized  peritonitis  and  abscess,  for  cmo 
of  severe  hemorrhage  and  of  penetrating  intestinal  wounds  no  longer  sur^ife. 
Localized  perit/>niti8  and  absces*s  require  incision  and  drainage. 

Gunshot  wounds  of  the  fiver,  spleen^  pancreas^  kidney^  and  bladder,  urdtrn^  and 
great  vessels  require  the  surgical  repair  practicable — hemorrhage  by  ligation  and 
gauze  tamponage ;  lacerations  destroying  the  utility  of  the  organ,  by  excision 
when  possible;  rents  with  extravasation,  by  suture. 

In  all  cases  of  gunshot  wounds  examination  of  the  sunerficial  structures  of  the 
part  of  the  body  opposite  to  the  wound  of  entrance  must  ne  made.  Emergence  of 
a  bullet  is  often  prevented  by  the  elasticity  of  the  skin.  Not  that  removal  oil 
bullet  is  important,  however,  though  its  extraction  is  always  a  matter  of  sari** 
faction. 

Gunshot  wounds  unexplored  should  be  disinfected  as  well  as  possible,  and 
sealed  with  an  antiseptic  pad. 

In  thin  patients  the  presence  of  bullets  and  certain  other  foreign  bodies  nur 
be  detected  by  the  use  of  the  Rontgen  rays. 

Surgery  op  the  Stomach. 

Congrenital  Malformations  of  the  Stomach. — The  stomach  may  be 
transposed ;  it  may  he  abnormally  small.  Atresia  of  the  pylorus  hw 
l)(»en  observed,  usually  associated  with  hypertrophy  of  the  muscular 
walls  of  the  stomaeh  ;  also  hour-^lass  eonstrictions  imaccompaniwl  by 
si^ns  of  previous  disease.  Surjjieal  inti'rferenee  is  demanded  but  rarely 
in  these  (conditions.  (For  acquired  malformations  see  Uleer  and  Dila- 
tation of  the  Stomaeh.  For  Ituptun*,  Contusion,  and  Penetrating 
Wounds  of  the  Stomaeh  see  iwg:e  340.) 
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•  uuc  n^  Ulc«r  of  the  stomach  has  recently  acquired   surgical  importance 

1  fmm  the  cncoiinigin^  results  which  have  followed  jtrompt  interference 

Mn^w-«t^L  io  beJUtirriiagi-  mi<l  In  perforation,  lesions  previously  regarded,  if  uut 

T*     ^*|^^  ^K  Beoaurily  fatal,  ai>  beyond  relief. 

^*  CXMK^^^I       IHctr  of  Uip  sloiQsch  occurs  usually  in  young  girls,  though  it  may  appenr  in 
^H  Vittitfies  aX  lUiy  age.    The  dirtet  eaoM  of  ulcer  w  uKheemie  necroiU  of  a  circuni- 
^H  aribcd  trM  of  the  ga<itric  wall,  due  to  diminished  voBcular  supply,  the  etiology 
I  ififaldi  i»  obsvnre.    The  ulcerv  are  usually  single  and  small,  and  are  situated 
Wtlr«qiiently  near  the  pylorus,  along  the  leaser  cur vature.    They  may  be  cxteu- 
'  m«r  tnultiple,  however,  and  involve  other  portions  of  the  stomach.    The  shaiie 
biiDilly  that  of  a  trancated  cone,  the  base  of  which  is  toward  the  interior  of  the 
ilMudL    The  local  neeroais  is  followed  by  digestion  of  the  necrotic  lissues.    In 
thlONine  of  the  digestive  and  gaJigrenous  process  an  artery  of  considerable  size, 
MKbuthe  gautric.  may  be  eroded  and  cause  alaruiag  hemorrhage.    From  the 
wlwle  ulcerated  surface  a  slow  capillary  ooze  may  take  place.    The  process  may 
M  rtop  with  the  digestion  and  aepsration  of  the  sphacelus  j   it  may  continue 
vn  lin  perforation  of  the  stomach  wall  ensues.     The  overlying  peritoneum  may 
taoBH)  infeclcid  and  adherent  to  eontizuous  structures.    By  this  provision  per- 
inAmt,  krr  limited  to  tbe  gastric  wall  or  the  neighboring  viscera.     Rapid  ue- 
cnmaulihutolT  by  adhesions  from  the  peritoneal  cavity  permit  immediate  ex- 
Qinnciun  of  Uie  gastric  contents.    The  cicatricial  tissue  resulting  from  the  spun- 
of  gastric  ulcers  may  cause  deformities  in  tlie  stomach  (hour-glass 
near  the  pylorus. 

SmPTOMS  AND  Course, — (lastric  ulcer  may  {^ive  rise  to  no  symu- 

■nnis  whatever   until   sudden    perforation   i)r  hemorrhage  occurs.     In 

o'liFr  caeca  epigastric  pain   and  iliHCDinfurt   suggest  the  lesion.     The 

""Uiil  .lympliims  are  gastric  irritation  and  discomi<)rt,  with  more  or  less 

I«iii.     Vomiting  after  eating  sometimes  occurs.     The  paiu  is  boring  in 

■vfaracter.  and  isi  often  referreii  to  the  back  :  hemorrhage  caiifles  either 

F       ^iniilinp  of  blood,  usually  bright  in  color,  or  tarry  stoolw.     Continual 

/*'sistent  hemorrhage  produces  a  characteristic  waxy  anmmia.    The  most 

'^Dpcirtant  symjitoms  sut^cally  are  those  of  hemorrhage  and  of  perfora- 

^<*o.     In  perforations  guarded  by  adhesions  no  symptoms,  except  those 

""    the  nicer  itself  or  of  local  peritonitis,  are  usually  present. 

/Vi/om/ion*  into  the  abdnminal  cavih  catisc  the  symptoms  of  a  general  peri- 

'*'*_«»1  iufectiou.     (See  General  Peritonitfs.l     Occasionally,  as  the  result  of  perfo- 

^"'•on,  abdominal  abscess,  pyothorax,  subpnrenic  abscess,  abscess  of  the  pancreas 

^^*1  spleen,  with  or  without  perforation  of  the  diaphragm,  are  observed.    (.See 

*=^b|,hrenic  Abscess.) 

^  The  t>tAON(ims  of  gastric  ulcer  rests  upon  the  symptoms  above  given. 
^  must  be  diflbrentiated  from  cancer  of  the  stomach — a  distinction 
***«aUy  easy.  Simple  nicer  of  the  stomach,  occurring  at  an  age  when 
^^ncer  is  (x>ninion,  can  only  with  difficulty  be  distinguished  from  the 
^tter.  The  chief  diagnostic  points  of  difference  are  the  duration  of 
'"«c*  Hi,-niptom'^,  the  age  of  tile  patient,  the  presence  of  hydrochloric 
**"id  in  cxoesw,  and  the  absence  of  the  characteristic  cutrhexia  of  cancer. 
^  luciilizc«l  niovabli'  tumor  favore  the  diagnosis  of  cancer.  (See  also 
^^ticer  of  the  Stomach.) 

TrkaTMKNT, — Surgieal  inlerfereiux  in  gantric  itlfer  ix  indu^fdcd — (1) 
**»  lire  symptoms  of  rapid  and  dangerous  henmrrlmrfe  ;  (2)  in  the  un(rmiii 
*5»U!icd  by  the  persistent,  slow  loss  of  blood ;  (3)  in  perforations  willi 
l?i-ni'ral  extravasation;  and  (4)  in  InvaOxed  peritonitis  untJi  ubscfse. 

The  exphiratorr  incision  made  in  the  meaian  line  may  bo  extended 
transversely  in  case  the  stomach  is  contracted  or  small.     The  anterior 
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surface  and  the  lesser  curvature,  whore  the  leijioD  \»  most  apt  to  occur, 
sltould  be  examined  first.     By  separating  the  layers  of  the  lesser  omen- 
tum most  of  the  posterior  wall  of  the  stomach  can  be  examined,  dig- 
itally or  visually.     Inflammation  of  the  peritoneum  fretiuently  slwws 
the  seat  of  the  ulcer.     In  some  instances  the  lesion  can  be  detected  by 
the  sense  of  touch.     The  scat  and  extent  of  the  ul<:er  liaving  been  de- 
termined, the  disease  may  be  treated  (1)  by  infolding  the  whole  ulccN  / 
ateti  area ;  (2)  by  excision  of  the  ulcer  with  subsequent  suture ;  (3)  br  I 
uniting  the  peritoneum  around  the  ulcer  to  the  abdominal  wound;  (4)  I 
by  walling  off  the  ulcer  from  the  general  peritoneal  cavity  witli  ster'-  ' 
gauze. 

The  choice  of  methods  depends  upon  the  symptoms  which  indicate  I 
interference — whether  from  heniorrliage  or  "from  jwrforation.  Fop  I 
perforations,  infolding,  excision,  suture  to  the  wound,  or  gauze  pai^kJiig  I 
may  be  practised,  according  to  the  size,  shape,  and  situation  of  the  I 
lesion ;  for  hemorrhage,  all  the  methods  except  infolding. 

(1 )  Infolding  conaiabi  in  uniting  the  lax  walls  of  the  etomauli  over  tlie  aflwtfd 
area,  which  is  deeply  depressed  for  thispurpose  by  the  lingereorbyaD  inatniniciit. 
The  peritoneum  is  united  bj  means  of  coutinuous  or  interrupted  Lcnibert  iuluns. 

(2)  Excisioti  and  suture  are  applicable  in  botji  hemorrhi«e  and  perfonlioa. 
Tlie  tiasuea  should  lie  freely  excised  beyond  the  limits  of  the  disease,  and  tlie    i 
wound  closed  by  inverting  the  peritoneum  with  a  continuous  or  an  inlermpted  | 
stitch.    The  direction  of  closure  must  depend  upon  the  eixe  and  nhape  t>f  the  I 
resulting  wuuud, 

(3)  Buture  to  the  abdominal  wuuud  is  to  be  resorted  to  when  the  gap  resultin 
Irom  excision  is  such  that  uloBUreof  the  stomach  is  impossible  or  Id  cases  {□  whir 
excision  is  for  some  reason  impossible. 

(4)  Packing  with  gauze  remains  as  the  onlv  resort  in  case  neither  suiure  nf  the 
stomach  nor  approximation  to  the  abdominaf  wound  is  possible.     Ulcers  in 
posterior  wall  may  require  this  method  of  Ii     ' 


niltiiig 


If  hemnrrhaijf  into  the  stomach  is  nfnrmhif/,  the  stomach  should  b*  I 
o|»ened  so  as  to  give  a  clear  view  of  the  field.  The  bleeding  surfa**L 
may  then  Iw  ligated  or  cauterized.  If  an  arterj'  of  considerable  b»** 
is  blewling,  a  tliread  may  be  ])assed  under  it  by  means  of  a  curve" 
needle  and  tieil.  The  stomach  wound  may  then  lie  closed  or  it  may  ^** 
united  to  the  ventral  cut.  Localized  jieritonitis  with  abscess  should  "* 
treated  by  incision  and  dniinage.  Perforations  guarded  by  adhesi**'** 
may  result  in  gastric  tistulie.     (See  Gastric  Fistuhe.) 

Localized  peritonitis,  when  spontaneously  healed,  may  result  in  |>alnful  ad-^-^ 
sions  to  contiguous  viscera,  enpecmlly  the  duodenum,  gall-bladder,  and  pancre«-**" 

Subphrenic  abscess  may  arise  from  any  cause  by  which  ihe  'cs*^'^^ 
cavity  of  the  omentum  or  the  under  surface  of  the  diaphragm  bucnn'*  ^^ 
infected.  The  most  common  <muee  is  tlie  ]»erforaticui  of  a  gajstric  .^^_ 
duodenal  ulcer;  more  rarely  extension  of  infective  jierforatioiis  of  t--'', 
vermiform  apjiendix  or  of  the  gall-bhid<ler.  Subphrenic  abscess  eitl»  ^ 
makes  its  way  to  the  surface  by  adhesions  or  it  breaks  into  the  pe*^' 
toneal  or  into  the  pleural  cavity.  Adhesions  to  the  diaphragm,  esjie*^'" 
ally  on  the  left  side,  may  cause  rupture  into  the  pleural  cavity  or  into  t^^^ 
pericardium,  A  pyo-pneiunothorax  without  other  cause  should  S' 
the  possibility  of  direct  infection  thmngh  the  perforation  of  | 
ulcer  or  indirect  tliifiugh  the  rupture  of  a  subphrenic  abscess. 

The  avKPtwMH  of  subphrenic  abscess  are  those  of  a  deep  epigasti 
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nation — pain,  fever,  with  constitutional  infection.  A  tumor  may 
in  the  epigastrium,  or  even  in  the  region  of  the  liver  or  of  the 

I  DIAGNOSIS  is  often  difficult  on  account  of  the  deep  situation  of 
jction.  It  depends  (1)  upon  a  history  of  gastric  ulcer;  (2^  upon 
!al  signs  of  an  epigastric  tumor,  with  local  pain  and  tenaerness 
*neral  systemic  disturbances;  and  (3)  upon  iispiration.  Unless 
filing  is  at  the  surface,  aspiration  is  too  dangerous  to  be  employed 
^ostic  purposes. 

!  TREATMENT  of  subphrenic  abscess  is  draina.gre.  This  should 
)mplished,  if  possible,  without  breaking  down  adhesive  barriers, 
cision  should  therefore  be  made  over  the  most  prominent  portion 
tumor.  In  ease  the  anterior  abdominal  wall  is  not  adherent, 
case  the  abscess  docs  not  point  externally  elsewhere,  incision  and 
:e  must  be  made  through  the  median  line  above  or  below  the 
Ji,  according  to  the  situation  of  the  tumor.  Subsequent  treatment 
be  like  that  of  other  abdominal  abscesses. 

loxninal  abscesses  resulting  from  the  perforation  of  gastric 
or  from  other  causes  in  the  immediate  vicinity  of  the  stomach 
se  to  IcKralized,  tender,  and  painful  tumors  with  characteristic 
X  signs.  They  should  be  treateil  like  abscesses  elsewhere, 
itric  fistulsB  result  usually  from  the  perforation  of  gastric  ulcers 
1  the  anterior  wall  of  the  stomach  and  of  the  abdomen.  They 
y  caused,  however,  by  direct  injuries  to  the  stomach  or  by  the 
'e  of  foreign  bodies.  Internal  fistulse  result  from  jxjrforations 
itiguous  portions  of  the  alimentary  tract.  The  latter  rarely  give 
symptoms. 

trie  fistulse,  like  intestinal,  visually  heed  spontaneously.  Such  as 
by  themselves  close  under  cleanliness  and  stimulation  may  be 
by  nitrate  of  silver,  the  actual  cauterj',  mechanical  approxima- 
moans  of  straps  or  crfipe  lisse,  or  by  resection  of  the  sinus,  with 


r  the  failure  of  persistent  efforts  in  this  direction  closure  may  be  ensured 
ating  the  stomach  from  the  abdominal  wall,  so  that  the  freed  and  lax 
the  gastric  opening  may  be  resected,  inverted,  and  sutured.  The  com- 
paratiun  of  the  stomach  usually  necessary  in  this  procedure  causes  some 
»f  general  peritoneal  infection.  Care  must  be  taken,  therefore,  to  prevent 
pc  of  gastric  contents.  Preliminary  lavage  is  essential.  The  whole  stom- 
;g  fre^  from  its  attachment,  inversion  and  suture  are  easy.  A  strand  of 
lould  be  left  in  the  abdominal  wound  in  contact  with  the  line  of  suture 
de  against  extravasation. 

r  Growths  of  the  Stomach. — Though  carcinoma  is  by  far  the 
nportant  neoplasm  of  the  stomach,  sarcomata,  adenomaia,  and 
ronnata  have  been  observed.  The  last  three,  from  their  rarity, 
tile  surgical  importance,  though  one  or  two  large  sarcomata  and 
noma  have  been  removed  from  the  stomach- wall. 
cer  of  the  Stomach. — Cancer  is  more  frequently  seen  in  the 
1  than  in  almost  any  other  part  of  the  body.  It  is  usually  of 
*rhofis  variety,  and  is  a  disease  of  adult  or  advanced  ycjirs. 
is  situated  usually  at  the  pylornn,  less  frequently  at  the  cardia, 
3t  frequently  in  the  main  body  of  the  stomach. 
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The  CAUSE  of  cancer  of  the  stomach  ia  uncertain.    The  growth  may  iiiToln 
the  inner  layers  of  the  stomach  as  a  flat,  eroded  surface  UDaccompanied  bf  tuiw. 
The  affected  walls,  on  the  other  hand,  may  be  thickened,  sometimes  to  &n'extn« 
degree,  so  that  the  tumor  may  be  felt  through  the  epigastrium.     In  other  cawm 
tumor  will  be  perceptible.    At  times  the  whole  anterior  wall  of  the  stomtch  i 
infiltrated  with  an  enormous  mass  of  new  growth.    The  internal  surface  of  tW 
cancer  may  become  necrosed  and  eroded ;  digestion  of  the  necrotic  area  mar  rmk 
in  hemorrhage  or  in  perforation.    The  edges  of  the  ulcer  are  irregular,  tte  bw 
uneven  and  necrotic ;  the  gastric  wall  may  be  excessively  thickened  or  by  iilcn»> 
tion  thinned  and  friable.    The  peritoneum  over  the  affected  surface  may  heoone 
adherent  to  surrounding  organs.    Perforations  may  take  place  and  cawie  fiui 
peritonitis,  or  limiting  peritoneal  barriers  may  guide  the  extravasation  iDtoothfr 
viscera.     Infection  of  the  lesser  omental  cavity  may  result  in  8ubphn*nic  abMvrf; 
of  C(mtiguou8  viscera,  in  localized  abscesses ;  of  the  abdominal  cavity,  in  peritunitp. 

The  hemorrhage  in  cancer  is  usually  slight.    Digestion  gives'  the  bltjod  the 
familiar  coffee-grounds  color. 

Cancer  situated  at  the  pylorus  often  causes  stricture  with  dilatation 
of  the  stomach.     The  infection  of  lymph-nodes  appears  late,  if  at  all. 

Symptoms. — The  first  symptoms  of  cancer  of  the  stomach  are  Ji*- 
turbances  of  digestion,  generafly  associated  with  constipatiim.  Pain  i? 
next  observed,  sharp  in  character  and  aggravated  by  foixl,  with  vomit- 
ing after  eating,  gradual  lass  of  weight,  and  cachexia.  The  vomitus 
often  contains  digested  blood  resembling  coffee-grounds.  Free  hydnn 
chloric  acid  in  the  gastric  juice  may  be  diminisheil  or  wanting  in  exteiK 
sive  gastric  cancer.  Too  much  reliance  must  not  lie  placed  upon  tlii«^ 
symptom,  because  hydrochloric  acid  may  be  diminished  or  aWnt  in 
certain  other  diseases,  and  becjuise,  even  if  present  in  normal  amoaDtK 
gastric  cancer  may  nevertheless  exist. 

The  tumor  of  gaMric  cancer  is  often  imperceptible,  esj)eciallv  in  ihf 
early  stages,  when  radical  oi>erative  extir|)ation  is  possible.  Wlien  con- 
spicuous, the  tumor  is  usually  situated  at  the  pylorus  or  in  the  anterior 
wall.  Situated  in  the  posterior  wall  or  near  the  cardia,  it  cannot,  unlws 
very  large,  be  detected  by  })al])ation. 

The  tumor  of  gastric  cancer  is  usually  hard  and  tender;  it  may  he  smooth  or 
nodulated,  globular  and  sharply  defined,  or  a  flattened  oval  and  gradually  mergiof 
into  the  surrounding  structures.  It  may  be  superficial  and  extensively  mobile  or 
firmly  and  deeply  fixed.  At  times  the  tumor  will  be  found  with  extensive  contig- 
uous metastases.  The  relation  of  the  tumor  to  the  stomach  can  usuallv  be  deter- 
mined by  the  aid  of  lavage,  inflation,  or  by  the  use  of  the  gastro-diapnano«coiie. 
Cancer-cells  can  sometimes  be  detected  in  the  vomitus  or  in  the  washings.  Dila- 
tation of  the  stomach,  of\en  to  an  extensive  degree,  due  to  pyloric  obetnictioD,  i» 
usually  present. 

The  chkf  points  of  difference  between  vlcer  and  cancer  of  the  stomach  are  as  fol- 
lows: Cancer  occurs  usually  at  or  after  adult  life,  ulcer  in  late  youth.  Ptin. 
usually  present  in  cancer,  is  sharp,  referred  to  the  shoulder,  and  increased  by 
food  ;  that  of  ulcer,  boring  through  the  back,  relieved  by  food.  Blood  vomited  in 
ulcer  is  usually  fresh  and  bright ;  in  cancer  it  resembles  coflTee-mrounda.  In  cancer 
there  usually  is  a  tumor;  in  ulcer,  none.  The  symptoms  of  ulcer  often  extend 
over  a  long  period  of  time  without  affecting  markedly  the  weight,  genenl 
appearance,  or  strength;  cancer,  a  progressive  disease  of  comparatively  nhort 
duration,  affects  early  and  profoundly  the  constitution.  In  ulcer  the  cacnexiiit 
usually  that  of  loss  of  blood — a  distinct  anosmia;  in  cancer,  even  with  the  lortof 
blood,  it  is  conspicuously  the  cachexia  of  malignancy.  Free  hydrt)chloric  acid  ii 
diminished  or  aosent  in  cancer;  it  is  increased  in  ulcer. 

The  surgical  treatment  of  cancer  of  the  pylorus  is  either  radical 
or  jxilliative.  Pyloric  stenosis  requires  either  radical  excision  of  the 
disease  with  suture,  or  anastomosis  between  the  stomach  and  the  jeju- 
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num.    Perforations  with  extravasation   may  require  immediate  inter- 
fierenoe  and  repair  unless  the   patient's  chances  of  life  are,  from  the 
advanced  condition  of  the  disease,  necessarily  too  small  to  make  sur- 
|^€3al  intervention  worth  while.     Hemorrhage  is  rarely  severe  enough 
to  demand  operation.     Even  if  extensive,  the  wisdom  of  surgical  inter- 
vention may  well  be  questioned.     When  palliation  and  medical  treat- 
ment arc  unsuccessful,  the  shock  of  operative  measures  is  not  likely  to 
Y>e  safely  borne  by  an  exsanguinated  patient. 

Stricture  of  the  Pylorus. — The  causes  of  pyloric  stricture  are — 

(1)  Congenital  malformations ; 

(2)  Cicatricial  contraction  of  ulcers ; 

(3)  Malignant  and  benign  tumors  ; 
^4^  Twists  at  or  near  the  pylorus ; 
(6)  External  pressure  from  growths ; 
(6)  Spastic  contractions. 

Chngemiul  atresia,  though  very  rare,  has  been  observed.     Cicatrized 

Ijfcers  situated  near  the  pylorus  frequently  result  in  permanent  stenosis. 

Ifle  lumen  may  be  considerably  diminished  without  causing  symptoms ; 

't  rtXAy  be  more  or  less  restored  by  ulceration  after  a  temj)orary  nar- 

rowing.     Complete  atresia  is  rarely,  if  ever,  seen.     Malignant  disease 

involving  the  pylonis  obliterates  it  more  or  less  completely.      Twists 

n^^y  take  place  in  the  pylorus  of  a  dilated  stomach,  especially  when  the 

^^^ominal  walls  are  extremely  relaxed.     Tumors  of  the  liver,  the  gall- 

Wadder,  the  pancreas,  the  omentum,  or  the   retroperitoneal  space  by 

V^'^ssing  upon  the  pylorus  may  diminish  its  lumen.     Movable  kidney 

^^d  spleen  have  been  said  to  cause  obstruction  by  dragging  on   the 

stomach.     The  existence  of  spastic  stricture  of  the  pylorus  is  doubtful. 

The  SYMPTOMS  of  pyloric  Btenosis  are  those  of  dilatation  of  the 

^t^mach — malnutrition  and  impaired  digestion,  with  decomposition  of 

food.     The  dilatation  may  be  extreme ;  the  stomach  may  extend  into 

the  left  flank,  into  the  pelvis,  or  even  into  the  right  flank.    Sagging  >vith 

fluid  and  distended  with  gas,  it  gives  rise  to  marked  succussion. 

The  palliative  treatment  of  dilated  stomach  is  systematic  lavage, 
massage,  and  electricity.  Dilatations  which  result  from  atony  may  be 
so  much  improved  by  this  treatment  that  operative  measures  are  unne- 
cessary. The  radical  treatment  of  pyloric  stenosis  consists  in  mechanical 
dikUation  (Loreta^s  operation),  pylorectomy,  pyloroplasty,  gastro^nteros- 
tomify  or  pylorectcmy  combined  with  gastro-enter ostomy,  (See  Operations 
on  the  Stomach.) 

FoBBiaN  Bodies  in  the  Stomach. 

Foreign  bodies  in  the  stomach  may  have  been  swallowed  as  a 
single  object  or  they  may  have  been  gradually  formed  of  small,  indigest- 
ible substances  agglutinated.  The  commonest  foreign  b(xly  is  a  plate  of 
teeth.  Almost  every  conceivable  thing  that  can  be  held  in  the  mouth 
has  been  swallowed.  Large  balls  of  hair  and  straw  have  been  found  in 
the  stomachs  of  the  insane.  As  a  rule,  a  rounded  body  that  can  pass 
the  OBflophagns  will  also  pass  the  pylorus.  Sharp  or  angular  objects 
fpetjuently  fail,  however,  to  pass  this  orifice. 
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Foreign  bodies  in  tlie  stomach  may  give  rise  to  no  symptom  -2=^    ^l 
ever.    If  very  large,  they  may  cause  obscure  digestive  disturban 
small  enough  to  become  impacted,  but  too  large  to  pass  the 
symptoms  of  obstruction  ensue.    Sharp  objects  penetrating  the  st 
wall  may  give  rise  to  localized  or  to  general  peritonitis. 

The  ituliccUioiut  for  operation  upon  the  domach  in  canes  of  si 


foreign  bodies  are  jmin,  localized  tenderness,  fever,  and  the  »X-avj! 
signs  of  pyloric  obstruction  or  extravasation.  Grastrotomy  is  trm^i-^  o 
ration  indicated  for  removal.     (See  Gastrotomy.) 

Operations  upon  the  Stomach. 

Preliminary  Treatment. — Whenever  it  is  proposed  to  o\^z:m  the 
stomach,  preliminary  lavage  and  rectal  feeding  should  be  employw/^  ^«f 
it  is  essential  that  the  stomach  be  both  empty  and  clean.     It  ma^**-^ 
washed  out  with  warm  water  or  witli  a  solution  of  boric  acid. 

Gastrotomy — /.  f.  making  a  temporary  opening  into  the  stomach- — '^ 
resorted  to  in  the  extraction  of  foreign  bodies  and  as  a  preliminan*  j^X^ 
to  certain  operations  ujx)n  the  oesophagus  and  upon  the  pylorus,  x  *^ 
incision  through  the  abdominal  wall,  two  or  three  inches  in  leng^-^ 
should  be  made  in  the  median  line  above  the  umbilicus.  When  tl'* 
stomach  is  small  and  contracted  the  cut  must  be  enlarged  longitudinsili/ 
and  sometimes  transversely. 

The  princii)al  care  in  opening  the  stomach  should  be  to  preveti' 
extravasation  of  its  contents;    hence  the  im|X)rtance  of  preliininai7 
lavage  and  of  gauze  placed  about  the  line  of  the  proposed  gastric  iDcii?' 
ion.     The  stomach  should  be  incised  in  the  longitudinal  axis,  halfm' 
between  the  greater  and  the  lesser  curvatures.     If  but  a  small  opening 
is  necessary,  it  may  be  made  transversely.     Operations  upon  the  cwoph- 
agus  can  best  be  accomplished  by  an  incision  not  far  from  the  pylom?. 
By  putting  the  lesser  curvature  on  the  stretch  a  sulcus  is  made  thruugh 
which  the  instrument  glides  into  the  oisophagus.     For  operations  upon 
the  pylorus  the  cut  must  be  made  near  enough  to  permit  easy  reach  of 
the  pyloric  orifice  by  the  finger.    In  extracting  foreign  bodies  c^re  mu?t 
\)e  taken  not  to  lacerate  the  edges  of  the  gastric  incision.     In  cl<)wnjr 
the  wound  of  the  stomach  the  mucous  membrane  should  first  Ire  unitiJ 
by  a  continuous  suture.     After  this  the  serous  edges  should  Ik?  inverted 
and  fastened  by  the  interrupted  Lembert,  by  the  Halsted  quilted  suture, 
or  by  the  continuous  Lembert.     As  a  rule,  the  joint  will  be  so  satisfac- 
tory that  the  external  wound  may  be  closed  immediately.     In  cutting 
through  the  stomach-wall  the  hemorrhage  is  chiefly  from  the  mucoue 
membrane.     This  can  be  controlled  by  the  continuous  suture. 

Gastrostomy  consists  in  making  a  permanent  opening  into  the 
stomach.  It  is  indicated  in  inoperable  strictures  of  the  (Bsoptuigui>, 
malignant  or  benign.  The  operation  was  first  performed  successfully 
in  1874. 

By  the  early  methods  the  stomach  was  first  stitched  to  the  abdominal  woood: 
some  days  later,  after  it  had  become  firmly  adherent,  a  permanent  opening  wv 
made. 

Fenger  exposed  the  organ  by  an  incision  along  the  left  costal  border ;  Von 
Hacker,  by  a  cut  through  the  left  rectus  muscle. 
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Fia.  153. 


Wltiel'e  method.    Tube  In  positlun 


Ivantage  of  the  early  onerationa  was  leakage.  Of  the  recent 
.'ieed  to  obviate  tliU  diniculty  by  making  an  oblique  fistulous 
stomach-wall,  that  of  Witzel  la  the  most  efficient.    By  this 


WiUel'a  method.    Tube  In  pieltioii;  BUtureii  ready  to  close  abdomlDSl  wall. 


be  is  infolded  in  the  atomnch-wall  by  peritoneal  approxima- 
irn  Id  Fig.  153.  The  utomach  is  stitched  to  the  at)dominaI 
54),  and  the  external  wound  is  closed. 
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The  manipulations  can  usually  be  made  outside  the  periton 
No  secondary  operation  to  open  the  stomach  is  needed.  Feeding  ^1 
the  tube  may  begin  immediately  after  the  operation.     The  tute 
not  be  removed  for  the  first  time  until  the  expiration  of  a  weeld« 
traction  of  the  fistula  may  be  prevented  by  removal  and  reintrc^^ 
of  the  tube  at  frequent  intervals. 

Loreta'8  operation  consists  in  preliminary  gastrotmny  aniT  « 
or  instrumented  dUataiion  of  eitlier  the  cardiac  or  the  pyloric  orificr^ 
stomach  in  cases  of  non-malignant  stricture.  This  operation  >%'^ 
performed  in  1882.  The  majority  of  the  cases  have  been  stritrt: 
the  pylorus.  In  the  preparation  of  the  patient  and  the  openings 
stomach  the  technique  does  not  differ  in  any  way  from  that  of  g« 
omy.     The  gastric  incision  should  be  within  easy  digital  reaclm  < 

Fig.  155. 


Pyloroplasty:  incision. 


pyloric  opening,  and  should  be  in  the  longitudinal  axis.     Dilatat^i 
the  stricture  should  be  carefully  effected  by  means  of  one  or  more  f 


Fig.  156. 


Pyloroplasty,  showing  gain  in  calibre  by  method  of  suturing. 

or  by  bougies.    Hemorrhage  and  rupture  of  the  stomach  may  compli' 
this  operation  ;  the  stricture  may  recur. 

Pyloroplasty  rather  than  digital  divulsion  should  be  the  opera 
of  choice  for  benign  strictures  of  the  pylorus.     It  consists  in  taking 
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ble  V-  or  diamond-shaped  piece  in  the  longitudinal  axis  of  the 
18^  on  the  anterior  surface,  as  in  Fig.  155.  This  incision  is  sutured 
•'ersely,  as  shown  in  Fig.  156. 

lorectomy. — Pylorectomy,  or  resection  of  the  pylorus,  was  first 
»fully  performed  by  Billroth  in  1881.  The  operation  is  indicated 
lignant  strictures  of  the  pylorus  in  which  the  disease  is  limited  to 
omacb,  and  in  benign  strictures  in  which  a  pyloroplasty  will  not 

Fio,  167. 


Incision  for  pylorectomy. 


'^lief.     Preparation  for  the  operation  consists  in  rectal  feeding 
"^^^c  lavage. 

J^toraach  should  be  exposed  by  a  median  abdominal  incision 


Fio.  158. 


^^Vnny:   pylorus  excised;  stomach-opening  partially  closed,  ready  for  suturing  to  the 

duodenum. 

Ve  the  umbilicus,  long  enough  to  permit  free  Inspection  and  manipu- 
^n.    The  stomach  and  upper  part  of  the  duodenum  should  be  pulled 

Vol.  n^SS 
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out  of  the  wound,  and  the  abdominal  cavity  walled  off  wit 
Resection  of  the  diseased  portion  should  be  thoroughly  effectec^l. 
ting  well  above  and  below  the  lesion  through  sound  tissues.  Tt:^.^ 
ing  openings  in  the  stomach  and  duodenum  must  next  be  fitted  ^. 
according  to  their  size  and  shape,  as  suggested  in  Figs.  158,  fl.  € 
they  cannot  be  satisfactorily  united,  these  openings  must  be  clc^es^ 
a  gastro-enterostomy  performed  {q»v.).    (See  Figs.  158,  159.) 

Coaptation  of  the  divided  structures  should  be  made  by  tne  Xl#c 
stitch.     (See  Figs.  158,  159.)     To  prevent  extravasation,  %tmr^^n 

Fio.  159. 


Pylorus  resected :  gastro-enteroetomy  completed. 

sterile  gauze  may  be  placed  against  the  line  of  suture  and  led  out  of 
the  abdominal  wound ;  these  may  be  removed  on  the  third  day. 

The  mortality  of  pylorectomy  has  been  very  high  (over  70  p 
cent.) ;  this  is  due  mainly  to  the  unfavorable  nature  of  many  of  tb 
cases. 

Combined  pylorectomy  and  grcustro-enterostomy  consists  in  ei 
cision  of  the  pylorus,  closure  of  the  divided  stomach  and  duodeDQi 
and  the  formation  of  a  lateral  anastomosis  between  the  stomach  ai 
the  jejunum. 

This  procedure  has  had  a  mortality  slightly  less  than  pylon 
toniy,  prolbably  due  to  the  greater  rapidity  with  which  it  may  be  accoi 
plished. 

Gastro-enterostomy  is  an  anastomosis  between  the  stomach  a 
some  portion  of  the  intestine,  preferably  the  jejunum.  It  is  indical 
in  cases  of  malignant  disease  of  tlie  pylorus  in  which  the  prooeds  1 
extended  to  the  walls  of  the  stomach,  or  in  which  neighboring  stnictui 
are  involved,  or  when  there  is  extensive  metastasis.  It  is  sometio 
indicated  in  benign  stenosis  with  extensive  adhesions,  in  which  pylon 
tomy,  pyloroplasty,  or  dilatation  is  impossible. 

Gastro-€nteroisto7ny  should  be  performed  by  joining  a  loop  of  int 
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)8tcrior  wall  of  the  stomach  by  sutures  or  by  some  mechan- 
r.  160).     Yon  Hacker  in  1883  showed  that  anastomosis  on 


Fio.  160. 


Pylorectomy :  gastroenterostomy. 

stomach-wall  was  essential,  but  this  cannot  be  accomplished 
mach  is  bound  down  by  adhesions. 

nt  stagnation  of  food  and  bile  in  the  unused  portion  of  the 
tveral  additional  anastomoses  between  intestinal  coils  have 
ied  by  Braun. 

Iiaphy  is  an  operation  devised  to  reduce  the  size  of  a  dilated 
t  has  been  performed  but  rarely,  and  consists  in  making  a 
ible  plait  in  the  anterior  wall  of  the  stomach,  the  peritoneal 
g  sutured  together  to  hold  the  folds  in  place.  Theoretically 
x^ssfully  applied  in  cases  of  simple  chronic  dilatation  which 
/ed  by  lavage. 

Q8  for  Painful  Gastric  Adhesions. — Adhesions  of  the 
the  abdominal  wall  or  to  the  neighboring  viscera,  occurring 

result  of  gastric  ulc<?r,  may  cause  severe  gastralgia.  In 
ises,  after  failure  of  pjvlliative  treatment,  exploratory  lapa- 

free  division  of  the  adhesions  has  eifected  a  complete  cure, 
nastomosis  consists  in  making  an  anastomotic  communica- 

the  cardiac  and  the  pyloric  ends  of  the  stomach  in  cases  of 
r-glass  contraction  of  that  organ.  The  operation  has  been 
ut  three  times  up  to  the  present  year  (1896). 
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SURGERY  OF  THE  INTESTINES. 

(For  wounds  and  ruptures,  see  page  340;  for  non-traumatic  |)erforatioi»,M 
Typhoid  Ulcers,  Tuberculosis,  Cancer,  Appendicitis,  and  Fecal  Fistulw.) 

The  most  important  anomaly  of  the  intestine  is  MeckePn  direW*cti/«», 
which  from  its  possible  situation^  size,  and  relations  may  cause  acote 
obstruction  or  bowel-necrosis,  or  both. 

Congenital  atremoe  may  occur  at  the  ileo-caecal  valve  and  in  tlie  ileun 
and  the  jejunum.  Doubling  of  the  small  intestine,  a  rare  and  uiiin* 
portant  anomaly,  has  been  <)bserved. 

Intestinal  Obstbuotion. 

Intestinal  obstruction  mav  result  from  lesions  which  contract  <ir 
obliterate  the  intestinal  lumen,  or  it  may  be  dependent  upon  a  jmewiA 
the  muscular  wall  of  the  bowel,  of  septic  or  of  inflammatory  origin.  Tk- 
former  only  are  considered  as  true  obstructions. 

Acute  obstructions  are  caused,  as  a  rule,  by  mechanical  lesions  not 
associated  with  disease.  Simple  mechanical  closure  of  the  intestinal 
canal  may  be  congenital ;  it  may  be  caused  by  intussusception,  volvulu*, 
internal  and  external  strangulation,  kinks  and  flexures,  and  the  imp 
tion  of  foreign  bodies.  The  jmssive  obdruction  dependent  upon  iiitft^ 
tinal  paresis  is  seen  in  general  peritonitis,  in  mesenteric  embolism,  and 
thrombosis. 

Chronic  obstructions  are  caused  by  disease — by  new  growths,  benign 
and  malignant,  involving  the  intestinal  wall,  by  the  pressure  of  exteml 
growths  and  inflammatorj'  masses  by  cicatricial  strictures  after  intfr 
tinal  ulceration.  Chronic  and  intermittent  obstructions  sometimes  oc^r 
as  the  result  of  faulty  adhesions  and  internal  incarcerations. 

Acute  Intestinal  Obstruction. — Bands,  Kinks,  and  Flexures;  h^at' 
nal  Strangulation. — The  commonest  form  of  mechanical  obBtmction  i* 
that  due  to  the  various  forms  of  external  liernia,     (See  chapter  on  Hf^ 
nia.)    A  MeckePs  diverticulum  may  cause  acute  obstruction  with  stnuigu- 
lation  either  of  itself  or  of  an  intestinal  coil.     Bands  occatiionally  e3U5t 
without  antecedent  inflammation  and  without  interfering  with  the  inta^ 
tinal  stream  ;  they  may  suddenly,  however,  without  apparent  cause,  pn)- 
duce  complete   or  partial  obstruction.     A  protrusion  of  the  inteftiw 
through  an  opening  in  the  mesentery  or  in  the  omentum  or  under  a  band 
resembles  greatly  the  lesion  of  an  ordinary  hernia,  and  has  been  called 
internal  strangulated  hernia.     Retroperitoneal  hernia — i.  e.  prolajMK  d 
the  intestine  into  an  abnormal    peritoneal  pouch,  either  at  the  fi>N« 
duodeno-jejunalis  or  in  the  region  of  the  ceecum  or  the  sigmoid  flexure 
— is  a  form  of  internal  hernia  that  may  rause  acute  obstniction. 

Strangulation  of  an  intestinal  coil  through  ih^  foramen  of  Winsl(»r'\9 
a  very  rare  accident.  Foramina  in  the  mesentery  or  in  the  onicntnm 
cannot  be  exjJained  except  as  the  result  of  trauma,  of  operation,  ur  w 
congenital  influences.  Kinks  and  flexures  result  from  faulty  adhe?iioirs. 
Bands  dependent  upim  such  adhesions  nmy  occur  after  any  fonn  of 
general  or  of  }>artial  jwritonitis,  after  operations,  in  the  course  of  ectopic 
gestations,  and  without  known  cause.  Adhemons  in  their  eff(M.^ts  inaf 
vary  between  extreme  limits.     A  single  point  of  faulty  attachment  mav 
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roduce  a  constricting  loop ;  oo  the  other  hand,  a  total  matting  together 
r  integtines,  uterus,  tubes,  and  ovaries,  no  meclianical  oDstruction 
halever. 

Am  a  rule,  the  former  ie  more  productive  of  obstruction  than  the  latter.  A 
vie  band  may  compress  the  int^tine  transvertiely  or  it  iDay  strangle  a  whole 
ir.  Kinks  and  flexures  are  produced  by  the  adherence  between  a  coil  and  a 
Dti^uus  viacus — between  the  small  intestine  and  a  uterine  horn,  or  between  the 
teatine  and  the  scar  of  a  vaginal  hysterectomy.  Chanftea  in  the  size  of  the  uterus 
in  the  depth  of  the  contracting  vaginal  cicatrix  may  drag  the  adherent  coil  into 
>harp  angle,  by  which,  under  ordinary  conditions,  no  obstruction  is  produced. 
stentiun  of  the  proximal  coil  by  pressure  against  a  solid  viscus  or  against  the 

Fio.  161. 


Ueckel'a  diverticulum  causing  fatal  ul 


Ivic  brim  ma)[  suddenly  occlude  the  outlet  iuto  tlie  dintul  lumen,  producing  a 
Ive  which  is  tightened  more  and  more  by  the  increasing  dlsteution.  Separation 
tfae  adhesion  atonce  relieves  the  tension,  opens  the  valve,  and  restores  the  lumen. 
The  intestinal  coils  are  frequently  extensively  matted  together,  at  times  with 
»re  or  leas  obstruction.    Singfe  or  multiple  fistulte  iiccasionally  exist  between  the 
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Congenital  obdructiona,  though  rarely  found  except  in  the  rcctiiOJ 
the  anus,  have  been  observed  in  the  duodenum,  the  jejunum,  the  ileum, 
at  the  ileo-caecal  valve.  Congenital  defects  due  to  Meckel's  divorticu 
are  much  more  important.  In  this  malformation,  the  ileum  either  f» 
municates  directly  with  the  umbilicus  or  is  attached  to  it  by  nieam* 
fibrous  cord  or  band.  Pressure  from  this  prolongation  not  infreciurt 
results  in  strangulation  of  an  intestinal  coil  or  of  the  diverticulum  it? 
(See  Fig.  161.) 

Acute  obstructions  result  occasionally  from  th^  impactions  of  for 
bodieSy  gall-stones,   enteroliths,   and   intestinal  trorm^,     Foreipi  he 
seldom   become   impacted   in  the   intestine   after   leaving  the  pyl 
unless  they  have  sharp  edges  or  angles.     Objects  small  enoup:h  to 
the  normal  intestine  may  cause  jmthological  changes  by  which 
become   permanently  arrested ;    ulceration  and  even   perforation 
result,  with  cicatricial  stricture  as  a  remote  possibility.     When  stri' 
is  present  a  body  no  larger  than  an  orange-  or  apple-seed  may  pre 
the  first  symptoms  of  obstruction.     Enteroliths  are  usually  formed 
gall-stones,  though  they  may  be  composed  entirely  of  fecal  substances 
phosphates  combined  with  animal  matter.    Obstructions  from  gcJl* 
usually  occur  in  women  of  advanced  age.     The  calculi  make  their  ii 
slow  ulceration  from  the  gall-bladder  into  the  ducxlenum.     The  s( 
the  impaction  is  usually  in  the  small  intestine.     (See  Plate  VIII.) 

Intestinal  obstruction  by  masses  of  round-^vorms  has  ocxra^io 
been  observed  in  children. 

IntusBUBception. — Of  all  the  cases  of  acute  intestinal  obstriK 
30  per  cent,  are  due  to  intussusception.  The  majority  of  rast^s  wh* 
children.  Among  adults  it  is  more  common  in  women  than  iti 
The  situation  of  an  intussusception  is  usually  at  the  ileo-c'a?cal  valv 
small  intestine  being  invaginated  into  the  large.  The  proivss  ni; 
confined,  however,  to  the  small  intestine.  In  rare  instancies  a  d 
invagination  may  occur,  or  even  a  retrograde  telescoping. 

Pathology. — An  intussusception  consists  of  three  layers  of  h 
that  which  is  received  being  called  the  intu^usceptum,  and  that  \ 
receives,  the  intussuscipiens  (Fig»,  162,  163). 

Most  of  the  cases  are  at  the  ileo-caecal  valve.  Spontaneous  recoverj'  by  »1 
ing  and  elimination  of  the  intussusceptum  occurs  in  about  40  per  cent,  of  the 
but  spontaneous  recovery  is  not  always  permanent,  for  death  may  take  plac 
sequently  from  perforation  of  the  intestine ;  moreover,  stricture  of  the  gut  ii 
likely  to  occur.  Recovery  after  intestinal  resection  in  children  with  this  fo 
obstruction  is  almost  unknown.  The  longer  operating  is  delayed  the  great 
mortality.  Operations  performed  on  the  first  or  second  day  arc  by  far  the 
successful. 

The  causes  of  intussusception  are  generally  obscure ;  occasionally,  ho\ 
they  are  obvious,  as  when  an  intestinal  polyp  is  found.  Predisj>osing  cans 
irregular  peristalsis,  feeble  health,  diarrhoea,  adhesions  of  the  bowel. 

The  SYMPTOMS  of  intussusception  are  chiefly  those  of  acute  intcj 
obstruction,  and  are  usually  without  premonition,  though  scime  pi 
posing  causes  may  have  been  observed.  The  pain,  rapidly  incn^ 
in  severity,  is  due  piirtly  to  violent  intestinal  contnictions,  and  pari 
dragging  and  pressure  u}>on  the  mesentery,  with  distention  of  the  i 
suscipiens  and  beginning  necrosis  of  the  intussusceptum.  Vomiting 
tention,  and  collapse  apj>ear  early.      The  characterii<tic  Hymptom  \ 
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ge  of  bfood  ajid  immt«  from  the  rechtm.  This  form  of  acute 
iction  unites  with  the  eymptoms  of  etenosifl  those  of  acute  gan- 
;  hence  the  fulminating  nature  of  the  disease, 
rare  instances,  however,  iDvagioation  may  be  hIow,  and  the  intusausceptam 
;commodat«  iuelf  to  the  altered  conditions  without  aecroeiti  and  without 
t  symptoms.  If  the  abdominal  walls  are  thin  and  if  distention  is  slight  or 
,  an  ill-defiiieil  sausage -shaped  tumor  can  generally  be  detected ;  if  the 
inal  walla  are  thick  and  if  distention  is  excessive,  the  tumor,  unle«8  very 
cannot  be  felt.  If  the  intussuAception  is  low  down,  the  invaginat«d  bowel 
a  felt  through  the  rectum. 

lEATMENT. — The  treatment  of  intussusception  may  be  paUialtve 
Tatire.    PaUiatitv  mewtwrea  include  massage,  rectal  injectiuuR  with 


maception  (Wamn  Miweum). 


leimall  Bud  lariC 

im  rvlains  ila  place,  [hu  appendix  pnilectlniE  lh>m 
iL'ck  »f  the  luvHKlDstluii  (Warren  Hnwum), 


,tient  inverted,  and  inflations  of  the  colon  with  air  or  gus.  It  is 
ill,  however,  in  a  clear  case  of  intussusception  whether  time  onght 
taken  for  palliation.  The  excesisive  mortality  in  this  disease  is 
'  due  to  delay  in  applying  radical  surgiail  treatment;  it  is  best, 
»re,  if  attempts  at  reduction  by  non-operative  mca.^iures  be  used, 
ley  be  as  brief  as  possible  if  not  immodlntety  successful, 
uction  of  the  invagination  by  inflation  and  enemata  is  not  pojinible  after 
aginated  portion  ban  become  swollen  from  the  constriction  of  itx  efferent 
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vessels  and  fixed  by  adhesions.  In  advanced  cases  the  intussusceptum  is  presum- 
ably necrotic.  Under  such  circumstances  dilatation  sufficient  to  force  back  the 
intussusceptum  can  hardly  fail  to  burst  the  intestinal  wall.  If  the  abdomen  were 
immediati'ly  oi>ened  in  all  cases,  the  mortality  would  doubtless  be  very  modi 
diminished.  In  the  hands  of  general  practitioners  and  operators  of  no  experience 
the  chances  of  recovery  are  probably  better  if  the  patient  be  lefk  to  purely  medial 
treatment,  for  a  certain  number  of  cases  recover  spontaneously  after  sloughing  and 
separation  of  the  intussusceptum. 

The  operative  treatment  of    intussusception  consists  (I)  in  the 
reduction  of  the  invagination,  (2)  in  resection  and  suture,  and  (3)  in  the 
formation  of  an  artificial  anus.    The  incision  should  be  made  preferably 
in  the  median  line,  unless  the  timior,  far  to  one  side,  requires  for  facile 
manipulation  a  cut  direi»tly  over  it.    The  situation  of  the  lesion  can  usu- 
ally be  detected  by  the  presence  of  a  tumor  and  by  the  tense  mesentery 
dragged  upon  by  the  intussusceptum.     If  the  integrity  of  the  bowel  L* 
not  impaired,  gentle  efforts  at  reduction  should  first  be  made.     If  these 
be  unsucwssful  after  j)rolonged  trial,  resection  of  the  invaginated  por- 
tion well  above  and  l)elow  the  constricting  and  the  constricted  portioiw 
of  intestine  should  be  made.     The  mortality  of  the  procedure,  however, 
is  so  excessive  that  the  advisability  of  palliation  by  the  formation  of  an 
artificial  anus  above  the  constriction  should  be  seriously  considered 
especially  if  the  strength  of  the  patient  does  not  admit  of  the  prolongec 
manipulations  of  resection  and  suture. 

Appendicitis,  a  condition  of  sufficient  importance  to  receive  distinc 
consideration  in  another  j>art  of  this  chapter,  must  nevertheless  b< 
enumerated  here  as  a  common  rause  of  acute  obstruction,  which  it  pm 
duces  by  means  of  the  adhesions  resulting  from  copious  exudate  of 
plastic  lymph  about  a  compromised  ap})endix.  These  are  the  cases  oftei 
masked  by  the  co-existence  of  a  gt^nendiztnl  septic  or  putrid  peritonitis. 

Volvulus. — In  this  nire  form  of  acute  obstruction  the  lesion  mav  1> 
produced  by  the  revolution  of  a  single  coil  about  its  mesentery  or  b; 
the  twisting  together  of  two  sepanite  coils.  An  intestinal  coil  heavil; 
loaded  with  fanrs,  hanging  by  a  long  mesentery,  presents  the  mos 
favonihle  condition  for  a  twist.  The  most  common  seat  of  the  lesioi 
is  the  .si(/ntoi(l  ffextire,  where  it  is  not  unusual  to  find  an  enormousl; 
l(Migthene(l  coil,  which  when  distended  stretches  out  in  the  form  of 
huge  S  Ironi  the  l(»ft  sacro-iliac  synchondrosis  to  the  liver,  thence  int 
the  ])elvis.  Volvulus  usually  appears  after  middle  life,  and  is  four  time 
as  conunon  in  men  as  in  women. 

In  a  second  form  the  twis?!  usually  involves  the  sigmoid  flexure  and  a  loo 
of  small  intestine,  tiiou^h  it  may  be  eonfined  to  two  loops  of  small  intestine.  - 
fwi><f  oncf  /onnrd  is  noon  so  jirrd  bi/  iifffieAlons  iia  to  become  completely  and  permj 
nentlv  obstruete<l. 

Symptoms  and  Diagnosis. — The  symptoms  of  volvulus  usual! 
come  on  snddenlv.  Pdln,  in  this  as  in  other  forms  of  acute  obstruo 
tion,  is  an  early,  lasting,  and  ini])()rtant  symptom.  At  first  it  is  usuall 
referred  to  the  unihilieus,  hut  later  it  becomes  l(K*alized  in  the  region  o 
the  lesion.  If  the  twist  he  in  the  small  intestine,  vomiting  is  an  earl 
sym])toni ;  if  in  the  large,  a  late  one.  The  nature  of  the  vomitu 
(le|K'nds  upon  the  seat  oi'  the  ohstrueticm  ;  if  high  up,  there*  is  earl 
regurgitation  of  the  contents  oi'  the  small  intestine  into  the  stomach 
tW^'  "'^''mtiny  is  a  late  symptom  when  the  volvulus  is  in  the  sigmoid 
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ire.       Distention  of  the  twisted  coil  is  due  to  decomposition  of  its 

>Dts  and  passive  congestion  of  its  walls.     If  the  patient  lives  long 

vh  and  the  twist  is  not  reduced,  necrosis  of  the  bowel- wall,  with 

.Va^i^ation,  takes  place,  whereupon  the  symptoms  of  general  peri- 

is  appear. 

he  COURSE  of  the  disease  is  violent  and  fatal  if  relief  is  not  afforded 

xtW  O|)eration. 

'he  DIAGNOSIS  of  volvulus  cannot  be  made  with  certainty.     If  the 

ptonis  of  aicute  obstruction  develop  suddenly  late  in  life  in  a  |)atient 

itually  constipated,  volvulus  may  Ik?  suspected.    This  suspicion  may 

atrengthened  by  the  detecticm  of  the  ill-defined  tumor  of  a  distended 

I  resistant  intestinal  coil.     These  symptoms,  however,  are  present  also 

an  iQtU9suscoption  ;  the  absence  of  bloody  stools  would  indicate  rather 

colvulus.    An  absolute  diagnosis  can  be  made  only  by  exploration. 

Treatment. — In  the  tresitnient  of  volvulus  psilliative  measures  are 

no  a\*ail.     By  the  time  the  formidable  symptoms  of  acute  obstruc- 

on  liave  become  manifest  the  intestine  is  fixed  in  its  abnormal  position. 

Jxtemal  manipulations  accomplish  nothing,  and  enemata  do  more  harm 

Mn  good.    The  lesion  is  a  mechanical  one,  like  the  twist  of  an  ovarian 

um<»r  upon  its  jKMlicle,  and  demands  immediate  exploration.     Unfortu- 

lat^ly,  the  unavoidable  delay  before  surgical  relief  can  be  applied  is  in 

aost  iiwtances  so  great  that  the  mortality  after  oi>erati()ii  is  very  high. 

^y  the  time  the  affected  coil  can  be  untwistcnl  the  constitutional  depres- 

ion  is  extreme,  esjwcnally  in  old  people,  and  the  local  condition  beyond 

eraedy.    If  the  bowel-wall  be  gangrenous  or  if  the  vessels  be  throm- 

"^f  either  resection  of  the  whole  coil  or  formation  of  an  artificial 

Qus  ]»  demanded.     In  either  (nise  death  is  likely  to  follow.     As  soon 

s  the  diagnosis  has  bei»n  made  the  abdomen  should  be  incised  in  the 

iwlian  line,  or  over  the  distended  coil  if  it  can  be  felt.     The  cut  should 

P  long  enough  to  expose  the  lesion  completely,  and  to  permit  not  only 

Dacwt  thorough  examination,  but  easy  surgic^il  manipulations. 

When  the  bowel  in  necrotic,  the  whole  coil  should  be  excised  and  immediate 
1^  made  if  the  patient's  condition  permits  so  prolonged  an  operation.  If 
^  be  necessary,  the  cut  ends  of  the  bowel  may  be  sewed  into  the  abdominal 
^^lid.  To  prevent  recurrence  the  mesentery  of  the  affected  coil  may  be  short- 
'^  by  taking  a  tuck  in  it,  (For  the  consideration  of  acute  obstructions  depend- 
'^  upon  embolism  and  thrombosis  of  the  mesenteric  vessels,  see  Surgery  of  the 
«^ntery.) 

Symptoms  in  General  of  Acute  Intfxfinal  Orstruction. — 
'fliptoms  of  intestinal  obstruction  eannot  be  definitely  divided  into  the 
"te  and  the  ehnmic,  because  many  forms  of  acute  obstruction  are 
Pendent  upon  chronic  disease.  From  the  clinical  ix>int  of  view,  the 
"Jptoms  of  obstruction  may  be  divided  into  those  which  come  on  sud- 
'^'y  without  antecedent  causes,  and  those  which  appear  slowly  as  a 
*^ually  increasing  obstruction  or  as  intermittent  acute  attacks  of 
^ter  and  greater  severity.  The  symj)tonis  of  acute  obstruction  due  to 
^nic  disease,  especially  ciamnonia,  are  found  on  ctireful  questioning 
.'lave  been  preceded,  in  most  instiinces,  by  obs<airt»  symptoms  of  the 
'^nal  disease. 

Incomplete  obstructions  due  to  the  pressure  of  bands,  to  internal  inoarcera- 
^t  and  to  similar  mechanical  lesions  may  exist  for  years  without  producing 
^Ittte  stoppage  of  the  intestinal  stream.    In  such  cases  temporary  obstruction 
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cauees  attacks  of  trannitory  colic  which  diaapncar  epantaQCOUsl)'.     SimUtrlj  i    > 
hiaWry  of  preceding  ntloclu  of  pain  is  often  elicited  when  acute  ayniptums  iiri- 
denly  develop  in  the  course  of  cnronic  obatructiona  dependent  upon  orgiuic  Jit- 
ease  of  the  intestinal  wall.    Bertous  apprehension  may  Dot  have  been  aroused  in  an; 
of  these  attacks.     In  most  of  the  leeinna  causing  acute  obstruction  no  pr^extstiij 

riptoms  dependent  upon  them  could  have  existed.  The  eymptoms  of  KUlt 
tniction  are  pnin,  vomitiDg,  diarrhcea,  and  distention,  with  a  priinuy  sbod 
which  vurieH  in  depth  with  the  cauaative  lesion.    Conetipation  necessarily  rvsalb. 

To  the  above  cardinal  symptoms  of  acute  obstruction  are  added  in 
the  course  of  a  few  hoiii^  tnose  dependeat  upon  bowel -necrosis  vxA 
h)cal  or  general  peritonitis.  (^See  Volvulus,  Iiitnssnsoeption,  Inlerml 
Strangulation,  Mesenteric  Embolism  and  Thrombosis.)  In  ^tnp!« 
obstructions  unattended  by  l>owe!-necr*»sifl — in  kinks,  bands,  flexure, 
the  pressure  of  tumors,  and  the  im{>action  of  fureign  bodies,  gall-stones, 
and  enteroliths,  the  cnmlinal  symptoms  above  enumerated  alone  exist, 
though  tliey  increase  to  an  extreme  degree,  and  persist  until  relieved 
mechanically. 

DiAONOf-ls. — The  diagnosis  of  the  variety  of  the  lesion  is  of  grral 
clinical  importance;  for  practical  purposes,  however,  it  is  necessar? 
to  know  only  that  Bome  lesion  exists  demanding  interference. 

In  neute  vtechanieai  obttnieliont  contlitutimial  eiff/it  are  atfini  abtenl ;  peri*lalii» 
is  increased ;  intestinal  coils  can  be  seen  in  coutractiona  under  the  abduDiiii>l 
walls  if  thev  are  thin ;  no  pre-existing  cause  can  be  found ;  distention  it  u 
first  local,  later  eencral.  In  general  peritotiilu  eorutilufioHoi  tigni  art  praml 
early ;  neriatalais  la  diminished^  then  absent;  no  intestinal  movements  can  In 
seen  or  heard;  a  pre-exiating  lesion  can  generally' be  demonstrated;  distention ii 

feneral.  Common  to  both  conditions  are  pain,  vomiting,  disteniioD,  shock, 
'he  pain  of  obstruction  is  paroxv^nial ;  that  of  peritonitis,  continuous.  Vomitini;, 
distention,  and  ahock  do  not  differ  materially  in  the  two  lesions. 

In  the  later  stages  of  those  obstructive  conditions  which  cause  gangrene i! ilTcr- 
entiatioa  must  depend  upon  the  history  only.  Except  in  the  rarest  instancN  in 
exploratory  diagnosis  is  demanded  by  the  chief  symptoms  common  to  both  nksinic- 
tion  nnd  perit<mitis. 

The  diagnoais  between  the  different  forms  of  obstruction,  though  of  con- 
siderable importance,  does  not  justify  prolonged  observation  or  the  employafnt 
of  time-tAking  methods.  Between  the  lesions  of  internal  strangnlntiout,  wudi, 
kinka,  and  between  acute  and  chixmic  lesions  in  general,  the  diatinction  is  it 
times  impossible.  As  a  rule,  however,  one  ia  able  to  say  whether  the  staip- 
toms  are  due  to  a  slowly  progressing  organic  disease  or  to  one  of  the  ncntt 
varieties  of  mechanical  obstruction.  All  acute  obatructiona  come  on  suddenly, 
without  previous  symptoms.  If  acute  obstructions  occur  in  tlie  coune  of  cbronic 
diseaae,  a  carefiil  consideration  of  the  history  will  bring  out  the  fact,  or  v\\\,A 
least,  suggest  it  with  some  probability.  Acute  general  peritoneal  infection  fnllo«- 
ing  the  symptoms  of  acut«  obstruction  suggeets  strongly  those  procesaen  which  hegjn 
in  obatruction  and  end  in  gangrene.  lii  intussusception  and  in  volvulus  cettiin 
characteristic  signs  appear — in  the  former  bloodv  atools  and  a  soil  sauaage-vbipc^ 
tUDior;  in  the  latter,  an  obscure  an<l  resistant  coil. 

Symptoms  of  intestinal  obstruction  due  to  the  paresis  of  a  local  coll, 
as  seen  in  mesenteric  embolism  and  thrombosis,  may  be  considered  in  connect 
with  lesions  causing  acute  mechanical  obtttruction.  A  clear  distinction  is  olle)> 
impoBsible.  The  history  of  the  caae,  with  the  presence  of  tense  and  resistant  cni'f 
and  with  symptoms  of  a  general  infection  early  in  the  courac  of  the  attack, 
strongly  auggeat  vascular  stasia  in  the  mesentery.  Yet  in  volvulus  the  bovcl- 
necrosis  muy  come  on  early  as  the  result  of  such  stasis,  and  the  distended  coil> 
may  be  felt  as  resistant  masses  through  the  abdominal  wall.  As  a  rule,  howe'ef' 
the  symptoms  in  volvulus  are  less  violent  than  those  in  mesenteric  embolism  M 
thrombosis.     Pain  is  n  aubordinate  symptom  in  the  latter. 

Infinihn  of  the  rectum  by  gas  or  air  may  be  employed  as  a  tliag- 
DuaUc  measure  in  the  cunrtie  of  the  palliative  treatment  of  intuflMfr- 
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option  and  volvulus.  In  a  general  way,  the  seat  of  the  obstruction  if 
r^etow  the  ileo-c«cal  valve  can  be  determined.  Forced  injections  beyond 
diie  ileo-caecal  valve  are  hardly  justifiable  in  view  of  the  great  danger  of 
Ktspturing  the  intestine.  In  rare  instances  manual  examination  by  the 
tectum  may  be  employed  for  the  determination  of  lesions  low  down  in 
tlie  sigmoid  flexure. 

Treatment. — Surgical  interference  is  indicated  whenever  an  acute 
intestinal  obstruction   is  suspected.      When    the  nature   of  the  lesion 
is  beyond  doubt  the  favorable  period  for  intervention  has  usually  passed. 
Surgical  treatment,  to  be  successful,  must  be  applied  in  the   earliest 
lionrs  of  the   disease.      The    symptoms    which    demand    exploration 
do  not  differ  materially  in  most  of  the  abdominal  emergencies,  whether 
the  case  be  one  of  hemorrhage,  of  intestinal  extravasation,  of  intestinal 
obstruction,  or  of  any  of  the  emergencies  of  pelvic  disease.     In  acute 
abdominal  lesions  marked  by  pain,  nausea,  vomiting,  and  shock,  with 
rigidity  of  the  abdominal  muscles,  exploration  is  demanded.     Though 
these  symptoms  may  not  invariably  be  caused  by  a  grave  lesion,  in  the 
majority  of  cases  they  are  due  to  some  mortal  complication.     The  symp- 
toms of  later  stages — distention,  obstipation,  stercoraceous  vomiting, 
collapse — though    they  may  justify  interference,  do  not  encourage   it, 
from  the  mortality  of  operations  at  this  stage.     It  is  a  question,  indeed, 
whether  in  those  cases  in  which  death  is  clearly  impending  the  surgeon's 
duty  requires  him  to  interfere.     Nevertheless,  inasmuch  as  a  rdj)id  ex- 
ploration, with  formation  of  an  artificial  anus,  sometimes  succeeds  in  these 
desperate  conditions,  exploration  is  probably  the  best  course  to  pursue 
unless  the  patient  is  actually  dying. 

htUiative  (reafmmt  in  acute  intestinal  obstruction  is  justifiable  only  in  excep- 
tional conditions,  for  the  mechanical  causes  present  in  the  great  majority  of  cases 
denumd  a  mechanical  remedy.  The  possible  exceptions  are  intussusception,  vol- 
Yulas,  and  impactions  low  down  in  tne  intestine.  By  the  spontaneous  eflforts  of 
n^re  intussusceptions  may  be  thrown  off,  twisted  coils  may  be  untwisted,  im- 
pacted bodies  may  be  detached.  Abdominal  taxis  and  massage  in  these  conditions 
"Myawiat  spontaneous  efforts  at  relief.  In  no  other  forms  of  intestinal  obstruc- 
tion, whether  acute  or  chronic,  do  palliative  measures  oflfer  reasonable  hope  of  cure. 

When  exploroJtion  has  been  determined  upon,  the  abdomen  should 
oe  immediately  opened — in  obscure  cases  in  the  median  line  above 
w  below  the  umbilicus,  or  in  clear  cases  over  tlie  seat  of  the  lesion.  A 
«"Ort  incision  should  be  made  at  first  through  the  j>eritoneum  to  deter- 
'^^ne,  by  the  escape  of  senim,  pus,  fecal  matter,  or  blood,  whether  some 
®p^ous  lesion  is  present.  The  operator,  in  full  confidence  that  he  is  on  the 
"?"t  track,  may  then  enlarge  the  incision  enough  to  permit  manual 
^xamination  of  the  whole  abdominal  cavity.  The  subsequent  manipn- 
j^^Jons  will  depend  upon  the  lesion  found.  Acute  obstructions  should 
7  treated  radically  if  the  patient's  strength  justifies  prolonged  opera- 
^^0-  (See  Special  Causes  of  Acute  Obstruction.)  If  haste  be  essential, 
^  artificial  anus  (enterostomy  or  colostomy),  a  temporary  measure,  may 
'^Nly  be  made ;  radical  intervention  may  be  practised  later.  Bands 
^^8t  be  divided ;  strangulations,  intussusceptions,  and  twists  reduced  ; 
SjJJ^fotic  bowel  either  excised  or  fastened  into  the  wound  and  opened. 
^^^  excessive  distention  usually  present  in  acute  obstructions  and  in 
S^'ieral  ))eritonitis  seriously  embarrasses  both  exploration  and  nidical 
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operation.  To  relieve  such  distention  the  distended  coils  may  be  w^ 
rated  or  incised. 

The  TREATMENT  of  the  i»eritoiieuni  iifter  radical  or  palliative  iipp- 
ratioD  is  usually  that  of  general  periumitis.  If,  however,  no  geneni 
peritonitis  be  present,  and  if  tlie  peritoneum  has  eseuped  infection  diiN 
inp  the  operation,  neither  ^neral  irrigation  nor  extensive  clcamdiig  is 
necessary.  Indeed,  botli  are  oltjectionable,  Ijccause  they  add  to  the  slitjck, 
as  well  as  to  the  danger  of  spreading  a  local  contamination.  (S» 
Treatment  of  Gcnerul  Peril«nitis,) 

The  PKOONOBiB  in  all  forms  of  acute  obstruction  is  grave  ;  it  is  espe- 
cially serious  in  those  lesions  attended  by  necrosis  of  the  howel-wall  and 
general  peritonitis.  Obstrnctiona  due  to  impactions,  bands,  and  intcml 
strangulations  are  more  favorable  than  those  due  to  iiitussusajitina 
and  volvulus,  emlwilism  and  thrombosis.  All  forms  of  acute  inteelid 
obstruction,  relieved  in  the  first  few  hours  of  the  attacl:,  have  a  pr(«- 
uosis  by  no  means  unfavorable.  As  soon  »»  death  of  the  l>nwel-va1l 
takes  place  and  general  infection  develo|is,  the  mortality  under  iiny 
metlKMi  of  treatment  is  excest^ive. 

Chronio  Intestinal  Obstruction. — Chronic  obstniction  to  the  inies- 
tinal  flow  results  from  r 

(1)  Tile  growth  of  tumors  which  involve  the  intestinal  wall  (carti- 
□uma,  sarcoma,  and  tihmma) ; 

(2)  Cieatrizeil  and  contracted  tubercular,  typhoidal,  diphtheritic 
dysenteric,  and  syphilitic  ulcerations; 

(3)  The  pressure  of  external  growths  and  inflamniatorj'  masses;,  J 

(4)  Fecal  imjHtctiuns ;  H 

(5)  Ileus  paralyticus  of  the  insane.  ^ 
Interference  with  the  flow  of  the  intestinal  stream  may  also  ooC 

intermittently  in  those  lesions  whicli  at  times  suddenly  produce  cc^ 
plete  stoppage — an  hifdinittent  or  recuirhtff  inteMinal  ofMirucfwn.  Tt 
condition  may  occur  when  kinks,  flexures,  or  hands  are  present,  wb< 
internal  incarceration  exists,  when  a  tumor  gmwing  fmm  the  intern 
wall  becomes  temjwmrily  impacted,  the  impaction  ceasing  as  soon  as  ti 
intestinal  spitsm  subsides.  Clironic  intestinal  obstniction  from  organ 
disease  in  tue  great  majority  of  cases  is  due  to  stricture  of  the  intestip 
lumen.  Occasionally,  though  very  rarely,  the  obstniction  results  fro 
an  outside  pressure  which  does  not  involve  the  lumen.  Organic  stri 
tures  may  be  caused  by  carcinoma,  tubcrcuUisis,  and  benign  ueoplastC 
The  last  are  verj-  unusual.  They  may  be  fibrous  polyps,  cysts, 
hponnila.  Tuberculosis  of  the  intestinal  wall  is  occasionally  seen. 
Carcinoma,  by  fur  the  most  common  cause  of  organic  stenosis, 
situated  most  frequently  at  the  sigmoid  flexure  ;  less  frequently  at  tl 
ileo-c»caI  valve  and  at  the  hepatic  and  splenic  flexures.  The  disca 
may  l>e  annular  and  limited  to  the  inner  layers  of  the  intestine,  or  it  ma 
jwnctrate  early  the  jK'ritoneum  and  involve  adjacent  coils.  Metastas 
through  the  lvni|)h-cliannels  is  usually  slow.  The  (■ausbs  of  intestin 
cancer  are  unknown.  They  prol»ably  do  not  differ  from  those  of  cane 
elsewhere.  The  disease  has  been  known  to  start  in  tlie  cicatrices  c 
intestinal  ulcers  and  in  the  inflammatory  thickenings  about  impact* 

\  bodies. 

B  cancerous  tumor  may  be  a  narrow  ring  or  a  broad  fusiform  ma. 


tXmSTiyAh   OHSTRL'VTroXS. 
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involving  the  internal  laycn*  only  of  tlii>  intestine  an<l  const  rioting  its 
Inncn;  it  mny  involve  all  the  layorH  iin<l  contiguous  coils  a.t  well. 
Starting  from  the  internal  snrfoce,  it  niav  project  into  the  Inmcn  and  fill 
it  vith  a  fungous  and  tilc-erating  mass  (Fig.  164).     The  tnnior  nmy  lie 


"npphXpiiblc  by  jxilpation  or  it  may  l>c  <'<jns[>ii-o(ius  to  tooch  and  sight. 
In  Bomt;  cases  the  tumor  cannot  Iw  felt  bwiiust^  of  it,^  situation;  in 
""•en!,  l)ecause  of  its  nature.  The  tumor  may  be  fusiform,  oval,  or  flat- 
^^A  Hmwth  or  irr^ular ;  of  viminjr  (Icjrrt'cs  of  density,  though  nsu- 
*">■  hanl.  It  may  be  fRH?Iy  movaldc  or  tirmly  (ixed.  It  may  U-  dull 
'"' 'ymjanitic — dull  if  in  the  anterior  wall ;  tynijiiinitic  if  in  the  |i<is(e- 
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rior  and  covered  by  a  distended  portion  of  bowel.     The  inter*^^*^'^/4r 
may  be  ulcerated,  friable,  and  bleeding,  or  projecting,  8mooth^  i»^ijB4 
rated.     The  lumen  may  gradually  become  entirely  closed,  aw^   ^k 
re-established  by  ulceration.     As  soon  as  the  peritoneum  is  ex^^^fr 
affected  serum  is  exuded ;  ascites  may  be  excessive. 

The  COURSE  of  intestinal  cancer  is  gradually  progressive.  Tb^^ 
ease  invades  viscera  both  contiguous  and  remote ;  a  general  <^^ 
develops ;  death  takes  place  from  exhaustion.     In  other  cases  int^^ 

ferforation  with  fecal  extravasation  causes  general  peritonitis  and  d^ 
n  rare  instances  localized  peritonitis  and  abscess  develop.  „ 

The  SYMPTOMS  of  intestinal  cancer  are  those  of  the  disease  it** 
combined  with  those  of  obstruction,  perforation,  and  extravasadoD.    ** 
the  majority  of  cases  intestinal  obstruction  is  present;  in  a  few, p^ 
foration  and  peritonitis.     The  symptoms  of  cancer  of  the  intestine  *^ 
usually  unsuspected  until   obstruction  takes   place  or  a  tumor  is  ^ 
covered.     An   occlusion  almost  total  may  have  been  preceded  by  ^ 
symptoms  whatever ;  the  impaction  of  a  grape-seed  may  cause  the  vef? 
first  symptom.     Careful  inquiry  may  show  a  previous  loss  of  wei^^ 
an  indefinite  malaise,  an   occasional  colic.     Advanced  cases  show  tb* 
characteristic  cachexia  of  cancer.     Pain  from  the  growth  itself  is  rar^t 
from  paroxysmal  intestinal  efforts  to  overcome  the  obstruction  it  is  xh^ 
rule.     The  tumor  is  usually  tender. 

The  symptoms  of  cancerous  obstructions  are  either  acute  or  chrooic 
and  intermittent.     The  former,  being  dependent  upon  simple  obstnin- 
tion,  are   unaccompanied   by  the    symptoms  of  bowel-necrosis.    (For 
changes  in  the   bowel-wall  above    constriction,  and  for  symptoms  rf 
chronic  obstruction  in  general,  see  Pathology  and  Symptoms  ol  Chronk 
Obstruction.) 

Diagnosis  of  Cancer  of  the  Intestine. — Cancer  of  the  intes- 
tine must  be  distinguished  from  benign  neoplasms  and  from  benign 
strictures,  from  lesions  outside  the  intestine  causing  obstruction,  and  fron 
incomplete  obstruction  by  bands  and  incarcerations. 

The  diagnosis  is  generally  easy.  The  symptoms  are  progreaeiN'c 
A  gradual  impairment  of  health  and  loss  of  weight,  preceding  olwtruc- 
tive  symptoms  in  patients  at  or  beyond  middle  life,  suggest  tlie  pos^ 
sibility  of  cancer ;  a  marked  cachexia  strengthens  the  diagnosis ;  a  nari 
movable  tumor,  with  ascites,  confirms  it.  Yet  the  lesion  may  not  l» 
cancer.  Exploration  alone  will  decide  the  question.  In  the  absence  of 
a  tumor  the  diagnosis  must  be  in  a  measure  doubtful,  tliough  olwtnic- 
tion  in  an  adult  preceded  by  loss  of  weight  alone  is  sufficient  evidence 
in  the  majority  of  cases  to  warrant  the  diagnosis. 

In  strictures  of  benign  origin  the  health  is  unimraired,  cachexia  tf 
absent,  the  symptoms  are  not,  as  a  rule,  progressive.  Even  in  cicatricial 
strictures  and  in  pressure  obstructions  the  patient  lives  for  montiisor 
years  in  (»oni])iirative  comfort. 

The  TREATMENT  of  intestinal  cancer  is  (1)  medieal  and  pattioHff^ 
to  keep  up  the  strength  (fixnl  and  tonics) ;  to  allay  obstruction  ^opiates, 
liquefaction  of  fieces) ;  (2)  operative — excision  of  the  disease ;  enu-to-end 
suture  with  anastomosis;  artificial  anus. 

Obstructive  symptoms  are  best  allayed  by  opiates,  which  relieve  spasm  and 
proximal  pressure.    Small  doses  of  opium  or  morphine  will  often  prodaoe  efacai* 


lyTKsrixAL  OHSTnvcrroNS. 

***  *"  V  **    cathartics  will  prevent  them.    Liquefaction  nf  fcecen,  alwavg 
^(K*  ^^OTonic  obstruct ioDs,  may  be  auicinented  bv  tlm  avoidance  of  coai 

VI  Dt^iiever  ponsible  the  disease  should  be  thoroughly  fxc-iswi.  Repair 
"^^  ""^wiwlint,'  t">  circumstantfti — eiid-to-eiid  suture  if  iiussiblo  or  closm 
weiwl  (.ml,  anj  lutera!  aaastonio- 

m.  \t^  UneratioiiH  on  the  Intes-  Fm.  165. 

-  ■      to.> 

The  »ucc«wcB  reported  after  com- 
plete removal  early  in  the  di«caiie 
♦ncnuTiei,  the  hope  of  permanent 
cure.  When  radical  remuval  is  ini- 
^-  piwible,  lateral  anastomosis  Hhould 
:^.  be  pfrformed.  An  artificiul  anus 
■bMild  be  made  in  thoue  rare  in- 
Mmms  only  in  which  the  proximal 
»d  ilialal  iijihi  cannot  be  brought  iu 
contirt. 

Sarcomata  of  the  inte^tjiuil 

'wll  are  rare,  thimgh  occatnion- 

aliy  s¥ii.     They  occur  at  all 

"P*,  but  nuist  freqiieutly  in  the 

!""iuf.    They  arc  iiMimlly  mx- 

'•ndiirj-.     More  rapid  in  growtli 

'han  earcinuninta,  tlicy  present 

"ift  sinic  ttvmptoiiis.     A  tumor 

'■'U  generally  be  felt.    Palliative 

*C<J   railiail   treatment  <lo   not 

•'iffer  from  that  of  canecr,  though 

/^iicnl  n>niuval  ii*  poiMililc  only 

"l  primary  cases. 

Stflnoses  resultinjir  from  cica- 
trii-iul  contractions  ai^or  int«K- 
timil  nli-cr9,tul)ereular,typ1ioidal, 
^vpiiilitie,  and  dijihtheritic,  [)re- 
«CMt  thf  rtyraptiimn  of  jjradually 
iiK;pcsi!<in(tolwtruftion(Fig.  Kift). 
Tyidioitlal  and  tul>errular  idcoiu 
an-  iisiially  situated  in  the  small  i 
tliL-  largo;  Rypliilitie,  at  the  rectum. 

f.SenlrivUd  /UrnmicM,  like  eaneenms,  may  not  !«•  sii!<|>e<'t<^l  until  the 
lumen  is  extrcnifly  small.  Transitory  colics  result  fnim  a  narrowing 
which  rc()iiires  nnuHiial  {>eriritaltie  effort.  The  gencnil  liealth  is  unaf- 
li'iTtnl.  (_'<implete  ubstnictinn  may  come  on  suddenly  from  im|)iietion  of 
a  Hcitl  or  other  solid  [lartieles. 

The  TRK.VTMEST  tfliould  he  nulical  in  nil  cases — hy  cx<'isioii  with 
sntnre  or  anastomosis  or  hy  enteroplasty.  Artificial  innis  need  never  Ik 
cmployoti ;  anastomosis  at  one  ]ioint  or  iinother  is  always  possible. 

F!)xternid  pressure  from  n<-o])lasmK  or  int1iimm:itori>'  masses  should 
Im-  .■»iis|x,'cte<l  whenever  obstnu'tive  symptoms  nrisc  in  the  pn'senee  of 
ulHioininal  tumors  and  inflamnuitory  exudations,  the  nature  of  u'hioh  is 


intestine  ;  diphtheritic  (dysenteric),  in 


Chrtmir  abslnictioiui  occasionally  <K-enr  i 
of  httrdrnfd Jrenl  mtumfn  in  the  as<-enciing  o 


s  tlie  result  nf  the  inijiiu-fii'i 
tlu'  tninsvcrse  oohm.     Thi! 


368 


SURGERY  OF  THE  ABDOMEN. 


condition  is  most  freqiit'nt  in  constipated  old  women.  Fecal  ma»«l 
^imiilatin^;  hard,  nodulated,  and  movable  tiimura  <'fln  ut'tcn  t>e  felt  thmugb  I 
tlic  thin  abdominal  walk.  Serious  mistakes  in  iliagnms  may  ooiti  ' 
ally  be  made  in  this  condition. 

Ileus  paralyticus  is  dne  to  the  jiuralysig  of  the  niiiscnkr  voals  \i  I 
the  intestine.  The  porisible  w'cnrrence  of  this  lesion  should  be  boriwii  | 
mind  in  the  [iresenee  of  chrtmic  obstriietive  symptoms  in  the  insane. 


Fecal  Fistula  and  Artificial  Anus. 

An  artittciitl  anus  is  an  abnormal  njwning  in  any  ])art  of  tlie  abdiitu-  I 
inal  wall  througli  which  all  the  contents  of  the  bowel  esi^aiK-.  "HHt  I 
o{)euing  in  the  bowel  is  made  at\er  seenring  it  to  the  abthmnnal  mil.  I 
An  intestinal  fistula  is  an  opening  through  which  only  a  ]iartofli»| 
intestinal  contents  escapes.  Intestinal  fistulK:  may  be  external  nrin-l 
ternal.  An  external  intestinal  fistula  is  a  direct  opening  fnrtn  w)  I 
portion  of  the  intestine  through  the  nlHloniinal  parietes.  An  iiitenal  ] 
intestinal  listula  is  a  communication  l>ctween  the  intestinal  tract  anJtk 
till!  bladder,  the  stoma<^'h,  the  vagina,  the  gidl-bladder,  the  pleura,  or  ttie  I 
lungs,  or  between  contiguous  intestinal  coils. 

Eti(ii/xiy, — An  artificial  anus  is  practically  always  intentional,  nwde 
for  the  relief  of  surgical  emergencies  or  elironic  obstructions.  Intestinal 
fistulie  are  always  accidental,  and  may  !«  caused  by 

(11  Penetrating  and  lacerated  wounds  and  ruptures  of  the  intei 

(2)  Perforation  of  the  intestine  by  typhoidal,  syphilitic,  and  t 

cular   ulcerations,  by   tlie  necrosis  and  gangrene  of  intern 
strangulation,  by  foreign  bodies,  and  by  malignant  disi 

(3)  Intestinal  actinomycosis; 

(4>  Rupture  of  appendicular  or  other  pelvic  or  abdominal  abscesses  » 
(5l  Injury  to  the  intestine  in  the  course  of  alidoniinal  ojiei-ationit ; 

(6)  The  giving  way  of  ligatures  or  sutures ; 

(7)  The  pressure  of  drainage-tubes, 

The  ulcerations  that  most  frequently  terminate  in  intestinal  fistulfe  are  of  tJ"  * 
tubercular  variety.  Foreign  bodies,  gall-stones,  enteroUihs.  or  fragments  of  lKir»! 
may  niake  their  way  out  of  the  abdoniea  through  adhesioTi-fuTmalion,  abiH'««s,  &iw  ^ 
external  perforation.  Malignant  disease,  complicated  with  septic  infection  Km  "^ 
suppuration,  is  a  not  uncommon  cause  of  intestinal  fistulte.  Actinomycosis  ow*"^ 
uionally  results  in  abscess,  intestinal  perforation,  and  fiatuls:  it  occurs  most  fr^S^ 
quenlly  in  the  ileo-cteeal  region.  The  most  common  causes  of  external  unci  ii^^*' 
lernal  intestinal  fistulie  are  pelvic  ami  abdoniinal  abscesaef. 

The  majority  of  intestinal  fistulw  close  spontaneously  sooner  or  later"'^' 

Those  that  may  be  reasonably  expected  to  close  under  ]i:dli:ilivc  tn':ii '" 

ment  are  the  ones  in  which  the  oj>ening  in  the  bowel  is  mmliII.  imt  il ii<  '^^^  _ 
to  tubercular  or  malignant  disease  or  actinomycosis,  and  in   which  tli<^^^^ 
fistula  is  not  lined  with  intestinal  mucous  membrane.     Internal  intes — ■ 
tinal  fistuls!  in  the  majority  of  cases  («use  no  symptoms. 

The  SURGICAL  TREATMENT  of  intestinal  tistulse  consists  iii — 

(1)  Stimulation  and  cauterization  of   the  fistulous    tract  and  frw  1 

drainage  of  the  abscess-cavity,  with  or  witliout  ouiT-tfing;     ~ 

(2)  Disinfection  and  suture  of  the  fistulous  tract,  without  opening  tbev 
^al  cavity; 
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'r*^i'  '       (3)  Complete  excision  of  the  fistulous  tract  and  intestinal  resection 
K^l,*  or  anastomosis. 

* .  The  risks  in  the  radical  operation  are  considerable.  The  mortality  has  been 
.^Y  ^^'  because  of  the  difficulty  of  preventing  contamination  of  the  general  peri- 
-  ■"  2^^'  cavity.  When  the  fistulous  opening  is  so  high  up  in  the  small  intestine 
^^  A**  ^^®  nutrition  of  the  patient  is  seriously  impaired  operation  should  be  per- 
r. .     j'^^  *s  soon  as  possible.    On  the  other  hand,  cases  in  which  the  nutrition  is  not 

'2^'wred  with  should  be  treated  for  many  months  by  the  simpler  methods  before 

*^6ortiag  to  intestinal  resection  or  anastomosis. 

Ohstire  of  an  artificial  anu8  should  be  accomplished  by  complete 
treeing  of  the  intestine,  with  resection  of  the  fistulous  opening  and 
suture.  The  adherent  coil  should  be  completely  separated  and  drawn 
out  of  t;he  wound.  The  fistulous  opening  can  then  be  carefully  and 
thoroughly  excised ;  the  freed  coil  will  permit  satisfactory  approxima- 
tion of  tJne  refreshed  edges.  After  suture  the  coil  may  be  returned  to 
ijie  abdonainal  cavity  and  the  external  wound  closed,  a  small  strand  of 
gauze  t>eing  left;  for  security  against  extravasation. 

Methods  of  Intbstinaij  Sutube. 

(For   the  history  and  development  of  intestinal  suture  methods  the 

stua^nt  is  referred  to  larger  works  on  surgery.)     The  correct  principle 

of    ^^^ting  intestinal  wounds  was  not  determined  until   1825,   when 

Tjcinoert  taught  the  necessity  of  approximating  serous  surfaces  to  serous. 

Sii^ce   then  a  multitude  of  sutures  and  mechanical  devices  have  been 

bro^ut  forwanl,  only  a  few  of  which  have  stood  the  test  of  practical 

^*®^*     Those  most  used  at  the  present  time  are — 

(1)  The  Lembert  suture  in  its  diflFerent  forms ; 

(2)  Czerny-Lembert  suture  ; 

(3)  Halsted's  quilted  suture  ; 

4)  Cushing's  right-angled  suture ; 

5)  Senn's  bone  plates ; 
-^         (6)  The  Murphy  button. 
^  He  approximation  of  serous  surfaces  to  serous  is  accomplished  by 

S?^  1^  the  sutures  in  and  out  of  the  intestinal  wall  at  right  angles  to 
Jlf   *ine  of  proposed  union  and  a  short  distance  from  it  (Fig.  166). 

Needle  pierces  the  peritoneal,  muscular,  and  sub- 
J?"^^us  coats,  but  does  not  enter  the  mucous.     When  Fig.  166. 

.  ^   *^eedle  strikes  tlie  submucosa  a  sudden  resistance 
*  ^*^<jountered  by  which  the  layer  is  recognized.     A 
.   ''^^^iw  portion  of  the  submucosa  is  caught  by  chang- 
1°^      the  direction  of   the   needle,    which   thence   is 
.1     ^^ht  out  of  the  intestinal  wall,  carried  across  to 
^     opposite  intestinal  surface,  where  the  process  is 
y^^*^^t«l.      Tying  the  sutures  inverts  the  edges  of 
intestine  and  approximates  the  serous  surfaces. 
C!l)  The  Lembert  suture  may  be  applied  either  as 
It  A  ^**"^pted  or  a  continuous  stitch.    (See  Fig.  167.)     Diagram^oM.embcrt 
*^as  the  advantages  of  simplicity  and  rapidity. 
^2)  The  Qsemy^Lembert  suture  differs  from  the  preceding  in  that  a 
V^liminary  set  of  interrupted  stitches  is  applied  to  the  mucous  mem- 
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(3)  HalstecPs  suture  applies  the   Lembert  principle  to  the  pin 
quilted  stitch. 

(4)  Ouahirufa  right-angled  suture  in  a  continuous  quilted  suture. 


I 


Application  uf  the  intemipted  Lembert 


Sennas  bone  plates  and  the  Murphy  button  are  the  two  mechankil 
aids  to  intestinal  anastomosis  and  suture  most  widely  known  and  uitii 

(5)  Senn's  plates,  composed  of  decalcified  bone,  have  been  uwd  fi« 
making  rapid  anastomosis  between  hollow  viscera.  In  the  vi««rato 
be  approximated,  suitable  incisions  are  made,  into  which  the  platw  m 
slip^.  Tliey  are  then  fastened  into  position  by  transfixing  the  milt 
of  the  bowel  with  the  needles  and  tying  the  threads.  Additional  inter- 
rupted stitches  may  be  used   for  greater  security. 

(6)  The  Muq)hy  button  is  a  recent  mechanical  device,  the  constrw- 
tion  of  which  will  be  seen  in  the  accompauying  figure  (Fig.  168).   I' 

Fio.  168. 


The  Murphy  button. 

can  be  nsotl  with  rapidity  and  accuracy  in  end-to-end  union  ana  i" 
lateral  anastomosis.  The  two  jmrtions  of  the  button  are  first  eecuiw 
by  pnrse-string  sutures  in  the  coils  to  be  united,  which  are  then  ap|>rwi* 
niat^Hl  as  shown  in  Figs.  169,  170.     Union  of  the  peritoneal  siirft*** 
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Its ;  the  button  is  released  in  from  ten  to  twelve  days  by  sloughing 
he  included  tissues  and  passed  per  anum. 


Wounds  of  the  intestine  may  be  closed  by  either  the  Lembert,  the 
Isted,  or  the  Cusbing  suture  in  a  single  or  a  double  row.     End-to- 


end— with  the  Mur|ih}^  button. 


J  Union  or  lateral  anastomosis  may  be  pcrfonued  by  the  use  of  sutures 
"e  or  by  the  aid  of  Senn's  bone  platCH  or  the  Aiurpliy  button.  If 
*  permits,  union  by  the  application  of  the  Lembert  or  Halstod  suture 
»r  prefenible  to  that  by  mechanical  contrivances.  When  the  condi- 
'  of  the  patient  demands  speed,  it  is  best  to  use  either  the  plates  or 

butt^m  as  may  seem  preferable  to  the  individual  oi)crator.  genu's 
«H  are  used  only  in  anastomosi.'j ;  Murphy's  button,  in  anastomosis 

in  cnd-to-cnd  approximation. 

Operations  on  the  Intbstinb. 

The  principal  operations  on  the  intestine  are — resection,  nnaMomoxis, 
fotomy,  enteroBtomy,  and  enteroplrmti/, 
tntecrt^ial  reeactioD  is  demanutnl — 

(1)  Whenever  the  vitality  of  tlie  bowel  is  seriously  iniptiired  by 

injuries,  internal    or  external  strangulation,  mesenteric 

embolism  or  thrombosis : 
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f2^  In  iiituflsueception  and  volvulus ; 

(3)  For  restoration  of  the  lumen  in  eases  of  benira  strictnnul  | 

for  extirpation  of  tumors  and  malignant  uiw»tie; 

(4)  For  the  cure  of  fecal  fistulte. 

MoBt  of  the  lesions  demanding  resection  involve  the  small  intestine,  alllrai^ 
the  seat  of  intussutice^tion  and  voTvulus.i9  usually  the  lai^  inteatine. 

Previous  to  resections  of  the  intestine  the  Irawel  should  be  empty  «lifB(t« 
possible,  for  manipulations  are  thus  facilitated  and  the  danger  of  fecal  Man  M^ 
of  peritoneal  infection  are  minimized.  Excepting  in  acute  emergencies  and  daoo^ 
obstructions,  in   whicti  the  distended  bowel  above  the  obstruction  ojuu*  ^ 
reached,  the  intestines  may  be  emptied  by  rectal  enemata  and  by  the  ur  *^ 
cathartics  and  liquid  food  for  twentv-four  or  forty-eight  houra  before  ihtVftf* 
tion.    Preliminary  waaliing  out  of  the  stomach  may  also  be  empluyed. 

The  incision  through  tlie  abdomiiml  wall  should  be  made  longenm^C 
to  permit  free  delivery  of  the  diseased  intestinal  coil.    Operative  niau  { 
ulatiuns  should  be  as  far  as  possible  outside  of  the  peritoneal  cavic^ 
which    should   be    protected    tlioroughly   by   gauze   packing.     Grew 
distention   in   the   intestinal   coil    may  be    relieved    by  aspiiatiua   ot 
by  incision.     (See  Peritonitis.)     Compression  of  the  bowel  abore  aw/ 
below  the  diseased  portion  may  be  effected  by  the  fingers  of  an  am-ttw 
or  by  mechanical  aids — rubber  bands  and  clamps.     Digital  cumpresqa 
is  preferable.     The  seat  of  the  disease  should  be  completely  exeianl,lb 
mesentery  being  tied  in  stM^tJons.     Suture  of  the  ditrtded  bowl  lA'idi 
begin  at  the  fM»icnterie  border.     It  is  at  this  point  that  the  greatest  an 
must  be  taken  to  make  the  joint  tight.     Excision  of  a  V-shapcd  piece  of 
mesentery   may  be   neceesuiy  before   the  application   of  the  etite!)* 
After  the  mesenteric  border  has  been  thoroughly  secured  application  "f 
the  remaining  »ntures  may  be  made  in  any  order,  pro^'iued  that  the 
inverted  edges  are  brought  securely  together.     Any  one  of  the  mcthads 
of  intestinal  suture  previously  described  may  be  used,  according  to  ll« 


li   nipli  all  n  nf  InlerruptiMl  L 
1  of  the  o})erator.     The  interrupted  Lembert  i 

«  aoconipan>iif 


preference  of  the  o})erator.  The  interrupted  Lembert  ia  undoabte 
tile  best  and  the  <)nc  generally  employed.  The  manner  of  applyinf; 
stitches  and  of  securing  the  mesentery  will  be  seen  in  the  oocoiupany 
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diagram  (Fig.  171).  If  time  perniit,a  second  ruw  of  interrupted  sutures 
Vay  be  used,  though  iu  the  majority  of  cases  tliie  procedure  is  not  ueces- 
■ary  for  safety ;  moreover,  by  inverting  too  broad  a  mai^in  a  constrict- 
■Dg  ring  may  be  pruducod  in  the  lumen  of  the  gut. 

if  the  condition  of  the  patient  is  ijucb  as  to  demand  extreme  rapidity  in  opera- 
tiie  tecbaique,  no  better  mettiod  can  tie  employed  than  the  use  of  the  Murphy 
InttoD,  as  suowQ  in  the  diacraniH  ( Figa.  Iti9, 170}.  Lateral  anitstoniaiiiH,  at^r  resec- 
tion and  clutiure  of  the  divided  ends,  poBseiwes  no  advantage  over  end' to-end  union 
if  sutDre.  The  operation  cannot  be  done  any  more  rapidly ;  periatalaia  is  inter- 
^T'^'fi  with ;  the  courae  of  the  fecal  stream  iii  abnormal ;  and  the  lateral  opening 
•IwayB  coutracW.  When  the  condition  of  the  patient  will  not  j)ermit  end-to-end 
""■on  by  suture  or  even  by  the  use  of  the  Murphy  button,  an  artificial  anna  should 
be  made,  and  secondary  suture  performed  ni  a  subsequent  aod  more  favorable 
tinie.  After  intestinal  reaection  and  suture  a  strand  of  gauze  should  be  lefl  in 
contact  with  the  line  of  sutures  to  provide  against  tlie  giving  way  of  a  stitch  with 
ejctj-svasation  and  peritonitis,  the  principal  cause  of  death  after  this  operation. 
Tl»e  strand  of  gauxe  should  emerge  from  the  lower  angle  of  the  abdominal  wound, 
*pd  the  wound  itself  be  almost  entirely  dosed.  The  gauze  ahould  be  removed  at 
*«  end  of  forty-eight  houra. 

lateetinal  AoaatomoBiB. — Portions  of  the  intestinal  tract  more  or 
'ess  distant  from  each  other  may  be  united  by  lateral  intestinal  anasto- 
mosis, an  expedient  by  wliich  tlie  intestinal  stream  is  diverted  around 
**oine  obstacle  to  its  flow.  The  procetlure  is  indicated  (1)  in  lesions  of 
the  intestine  too  extensive  for  free  excision  and  end-to-<nd  suture ;  (2) 
Fio.  172. 


in  cases  demanding  haste.  Anastomoses  between  the  stomach  and  the 
intestiDe  are  indicated  in  pyloric  obstrnctionn  too  extensive  for  resection. 
In  the  field  of  gaatro-cnterostomy  the  j>riuciple  of  lateral  an:iston]osi!'  is 
moet  useful ;  in  many  instances  it  alfonls  the  only  prospect  of  relief. 
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Lateral  anastomosia  may  be  performed  with  iutures  alone  or  b;  De__  _ 
devices.  When  performed  by  ueana  of  autures  aluoe,  a  longitudinal  cut  it  uk  1 
two  or  three  incheu  in  length,  through  the  coils  to  be  unilMl.  The  indtimiMI  1 
be  made  opposite  to  the  mesenteric  attachment  [Fig.  172].  The  poatcriot  tip  I 
are  first  brought  together  by  means  of  a  continuous  or  an  interrupted  siiici,  S  I 
margins  of  the  cut  maybe  sewed  over  and  over  before  uniting  them.  Thtutn*  I 
edgeflRTenextunitedbyanothercontinuoUBstitch.  Finally, toradditioDilHcom,  I 
a  second  line  of  interrupted  or  continuous  sutures  may  be  applied  [Fi|.  ITI;.  I 

Fio.  173. 


al  BDsnlonioHli:  opei 


The  disadvantage  in  the  use  of  sutures  alone  is  the  time  required.  The  objeciiM 
to  the  use  of  mechanical  devicee  in  general  ie  the  insufficient  size  of  the  anaBti>motie 
opening  and  the  great  danger  of  secondary  contraction  ;  to  the  use  of  the  Marpb.T 
button,  in  particular,  the  danger  of  extravasation  and  of  the  impaction  of  thebnttoa 
itself.  To  prevent  clofure  by  contraction  the  intestinal  opening  should  be  u  \iijt 
as  possible.  Intestinal  anafltomoRis  is  generally  made  between  intestinal  c«U 
above  and  below  a  constricted  portion. 

Enterostomy  iw  the  formation  of  a  ^wrmanent  opening  into  the  intff- 
tine ;  the  temi  is  usually  restrictefl  in  its  ui=e  to  such  operations  upon  the 
snuill  intestine.  It  is  an  omet^ncy  operation,  demanded  for  the  tem- 
])ORiry  relief  of  aoiito  intestinal  oli.striietion  ;  it  is  not  to  be  employed  if 
the  strengtii  of  the  ]>aticnt  jnstities  radii'al  proecdnres,  Enteroetcmiy 
differs  from  the  formation  of  an  artifieial  anna  only  in  that  it  uKiully 
involves  the  small  intestine.  The  oi>eration  consists  simply  in  inpiwDg 
the  bowel  after  it  lias  lM>en  sutured  to  the  alxioniinnl  wound.  The  ol>icc- 
tion  to  the  operation  is  that  if  the  opening  be  made  too  high  in  the  cniall 
intestine,  the  nntrition  of  the  jKitient  is  seriously  impaired.  Notwith- 
standing this,  enlenistnmy,  even  high  up  in  the  email  intestine,  maybe 
."iiccc'ssfnl  in  tiding  the  jwiticnt  over  the  immediate  dangers  of  an  acute 
obstruetiun,  so  as  to  p(-ruiit  radieal  treatment  of  tiie  discatic  later. 
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Jajunoetomy  for  purixtHes  of  feeding  is  a  form  of  enterostomy  oeca- 
jiully  ueoesearv-  as  u  sub^ititute  for  gastrostiiuiy  in  eases  of  malignant 
BSa-  of  ibe  pylorus  and  neighboring  structures  so  extensive  that 
jtbr  resection  nor  anustomoaia  is  feasible.  The  operation  has  been 
'rfftmwl  but  eeldom.  In  the  execution  of  this  procedure  care  must  be 
ikriiiiotm  interfere  with  the  excretion  of  the  bile  and  the  pancreatic 
jiiiw. 

Enteroplaaty  is  an  intestinal  operation  exactly  similar  in  lis  teoh- 
nic[U«  to  pyloroplasty.  (See  Opemtiona  on  the  Stomach.)  By  this 
prmtdiirc  librous  strictures  of  the  intestinal  wall  are  overcome  without 
lw.Tli"n  of  the  gut.  Through  the  tissues  of  the  stricture  a  diamond- 
'  iiHil  iucisioQ  is  made  wliicn  is  sutured  transversely.  Opportunity  for 
ti  un  upcmtion  seldom  arises,  however. 


It  tfi» appendix  from  the  ovarian  art^rroccaaionally  furnittbea  an  additional  bl< 
■Bfpl;— «  fuel  wliicli  may  ai'ciitint  for  the  comparative  infrequeacyof  appendic 
■Mnta  in  women.    The  base  of  the  appendix  is  conxtant,  moving  witli  tbe  mi 
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ExcLl'DiifQ  possibly  pelvic  inflammations  in  the  female,  appendicitis 
in  its  varions  forms  is  the  mu'^t  common  sui^ical  aSection  of  the  itbdo- 
BKD.    In  male.s  it  is  by  far  the  most  important. 

AwTOMY.— The  verniiforrn  sppendis  is  attached  to  tbe  ciscum  near  the 
iMnioa  of  tbe  ileum.  Tbe  base  uf  tbe  appendix  arisea  at  the  beginning  of 
flw  Inngitudial  strife  of  the  lar^e  iuteBiine.  It  is  attached  to  tbe  ileum  by  a 
KwBttry  which  varies  in  length,  breadtb,  and  tbickness.  Tbe  blood-supply  ie 
*""  ihe  ileo-colic  brancb  ofj  the  superior  mesenteric  artery.     In  females  a  branch 

'■     *        "■  " " ,...-■« -c- ^  ,.-.    ..  .  ji:--... -1  ^j^^_ 

iicular 
appendix 
k(ni(  of  the  CRCum ;  its  extremity  may  point  in  any  direction.  Tbe  normal 
taurioa  nf  the  ap^wndis,  therefore,  varies  netneen  extreme  degrees.  It  depends, 
IK,  upon  the  position  of  tbe  crocum  itnelf,  and,  secondly,  upon  the  length  and 
Jetton  of  the  appendix.  In  most  caaes  tbe  ctecum  is  movable  and  tbe  case  of 
tppcodix  easily  accessible;  occasionally  the  cffltum  is  fixed  deep  in  the  iliac 
aDristumedupi>nit«elf,  carrying  tbe  ba.Heuf  the  appendix  Hometinies  as  high  as 
^^  ri|ht  kidney.  The  main  body  of  the  appendix  may  float  among  tbe  intestines, 
iBliag  in  any  direi^on;  it  may  be  deep  in  tbe  pelvis,  between  tbe  rectum  and 
ibUdder  or  (in  the  female)  between  the  rectum  and  the  uterus ;  it  is  often  retro- 
al;  not  infrequently  the  tip  is  in  the  loin,  and  it  has  been  found  also  in  contact 
b  Uie  liver.  The  appendix  is  sometimes  situated  in  a  fossa  of  the  peritoneum' 
ind  the  ciecum.  It  has  been  found  in  extraordinarv  positions — in  a  scrotal  or 
^icil  hernia  or  at  the  extreme  left  of  the  pelvia.  Theae  peculiarities  of  nitua- 
hare  an  important  tiearing  upon  tbe  symptoms,  cause,  prognosis,  and  even  the 
'    "f,  of  appendicitis. 


!£«' 


vermiform  appendix  varies  in  length,  in  weight,  in  calibre,  and  in  siie. 

SD>rn;;r  it  is  about  tlie  length  of  the  little  linger;  it  mav  be  six  or  eight  inches 
f.  It  IS  rarely,  if  ever  absent.  It  has  a  mucous,  muscular,  and  peritj>neal  coat. 
I  middle  layL-r,  rich  in  adenoid  tissue,  ia  prone  to  septic  infection.  The  aiipen- 
oontluna  numerous  solitary  follicles.  Tbe  lumen  of  tbe  appendix  varies  in 
,  Not  infrequently  it  ii>  constricted  near  Ibe  c^cum.  It  is  sometimes  con- 
nblydilnleil  at  the  tip,  and  the  organ  has  a  club  shape.  The  normal  appendix 
Booth  and  glistening,  pinkish  in  color,  and  generally  without  visible  blood- 
kU.  II  ii  soft ;  rolled  Between  the  fingers,  it  gives  no  special  sense  of  resistance. 
Iftitdy  movable  in  all  directions,  and  can  be  bent  upon  itself  without  fracture. 
Smnat  important  structural  fact  is  tbe  great  tbii'knexs  of  tbe  adenoid  layer. 
I  Termtfurm  appendix  has  muscular  fibres  and  a  peristalsis  of  its  own. 
nucul&r  action  is  often  observed.  It  shrinks  in  length  very  noticeably  after 
loval  from  a  living  subject. 

Bnoi/xiY. — Appendicitis  w  a  very  common  disease.    It  occurs  much 
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oftener  in  males  than  in  females.  No  age  is  exempt  from  it ;  it  liaj?  b«t 
seen  in  a  child  of  two  and  in  a  man  of  eighty.  It  is  seen  most  fm|nently 
in  the  early  years  of  life.  Excluding  deaths  from  certain  zymoiio<t 
eases^  deaths  from  appendicitis  exceed  in  number  those  from  any  oiher 
acute  abdominal  lesion.  It  is  by  far  the  vwd  canufioti  cduse  of  jtcrHimHit 
in  the  inaley  and  it  is  not  an  uficonunon  cause  in  the  female.  There  ape 
no  recognized  conditions  predisposing  to  appendicitis.  Though  it  nrt 
infrequently  occurs  in  the  course  of  diarrhoea,  it  is  seen  quite  as  fw 
quently  in  persons  of  constipated  habit.     The  etioli^'  is  obscure. 

Pathology. — The   inflammatory  changes  of  ap|K»ndicitis  ujiuallv 
begin  in  ulcerations  of  the  mucous  membrane,  through  which  mim*- 
organisms  make  their  way  into  the  adenoid  tissues.     A  necTosis  eibiw 
which  may  be  limited  in  depth,  length,  and  width ;  a  small  area  maybe 
involved  or  the  whole  organ  may  become  gangrenous.     Invasion  of  the 
peritoneum  may  cause  a  localized  septic  peri-apjwndicitis ;  sloughing  «t 
the  necrotic  area  may  result  in  perforation  and  extravasation.     Uli-t^ra- 
tion  of  the  mucous  membrane  may  be  caused  by  the  pressure  of  fecal 
concretions  or  of  foreign  bodies,  though  foreign  bodies  are  nirely  met 
with.     Smooth,  hardened  fecal  masses,  varying  in  size  from  that  of 
a  white  bean  to  that  of  an  olive,  are  found  in  the  great  majority  of  ca^o* 
of  gangrenous  appendicitis.     In  some  instances,  however,  no  such  raiwe 
is  found.     Pathological  changes  in  the  mucous  membrane  of  the  appen- 
dix are  often  associate  with  similar  lesions  in  the  mucous  membrane 
of  the  caecum,  and   are  doubtless  often   dependent  upon   them.    In 
a  considerable  number  of  perforative  inflammations  no  local  causo  (in 
be  found.     In  all  acute  gangrenes  of  the  appendix  the  afferent  artery, 
a   terminal  without  anastomoses,  will    be  found   thromboseil — it  vnW 
not  bleed  when  cut.     In  fully-established  necroses  the  gangrenous  pn»- 
cess   extends   from   the   interior   to   the   surface.     Tlie   width  of  the 
necrotic  area  is  generally  larger  on  the  internal  than  on  the  external 
layers.     In  many  instances  the  process  will  be  found  limited  to  x\w 
mucous  and  adenoid  layers ;  as  a  rule,  however,  all  the  layers  will  be 
found  affecteil.     Very  frequently  the  process  goes  on  without  symptom 
widil  the  peritoneal  coat  becomes  involved  ;  hence  in  many  cases  the  vt-n' 
first  symptom  is  that  caused  by  an  infection  of   the  peritoneum— an 
infection  which  varies  from  tliat  of  a  minute  bacterial  invasion  to  a 
rapid  and  extensive  fec^il  extravasation.     The    necrotic   area  may  \^ 
situated  anywhere  in  the  appendix.     ( \^de  Plate  IX.) 

Tlie  COURSE  and  the  proc^nosis  of  the  disease  depend  largely  upon 
the  exact  seat  and  size  of  the  |)erforation.  As  a  rule,  when  the  perfoni- 
tion  is  situated  at  the  tip^  extravasation  is  slow  anrf  the  peritonitis  localhtl; 
when  at  the  base,  extravasation  is  rapid  and  the  peritonitis  ffenerai  The 
rapidity  of  the  extravasation  depends  also  upon  the  size  of  the  appi'n- 
dicular  lumen  and  upon  the  amount  and  licjuidity  of  the  eaecal  contentjs 
In  some  instances  the  necrotic  proc'ess  is  so  near  the  ciecum  that  a  pr- 
tion  of  its  wall  is  involved.  This  com plic4i tion,  though  extremely  ran?, 
is  as  a  rule  rapidly  fatal.  Sometimes  the  whole  appendix,  with  it? 
mesentery,  is  gangrenous.  In  general  as  well  as  in  limited  neerof?es  of 
the  appendix  a  lo<?al  and  limited  jieritoneal  infection  l)egins  as  soon  af 
the  jXTitoneum  is  threatencMl — a  genenil  fulminating  infection  when  the 
necrotic  area  gives  way  and  intestinal  fluids  burst  forth.     Chronic  infec- 
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8  processes,  limited  chiefly  to  the  mucous  and  adenoid  layers,  result 
he  usual  csitarrlml  changes  in  the  former,  with  more  or  less  thicken- 
of  the  latter.  A  general  thickening,  with  an  increase  of  weight, 
ilts.  Such  an  appendix  is  resistant,  friable,  and  deeply  injected ; 
m  easily  be  recognized  by  the  finger.  Wherever  it  may  be  situated 
le  abdomen,  it  may  sometimes  even  be  detected  by  palpation  through 
abclominal  wall.  The  omentum  in  acute  api)endiciti8,  in  a  large 
ortion  of  cases,  will  be  found  in  contact  with  the  diseased  appendix  ; 
times  wrappc'd  about  it.  It  is  often  thickened,  reddened,  and 
tie. 

Iturea  in  acute  appendicitis  show  almost  invariably  the  colon  bacillus  alone ; 
•endicular  abscess  of  long  standing,  a  mixed  infection.  (See  Peritonitis.) 
»Ion  bacillus  is  found  in  the  peritoneum  about  the  appendix,  in  the  layers 
appendix  itself,  and  in  its  interior.  The  latest  observations  seem  to  show, 
^r,  that  many  intestinal  organisms  are  present  in  this  disease. 

'*nte  inflamnxaiion^  of  tlie  appendix  which  affect  its  peritoneum  rcmdt 
t  ftlwayn  in  peritonitiity  either  localized  or  general.  The  same  bact^iri- 
*al  element  probably  exists  in  both,  the  difference  being  one  of 

^'^lien  the  perforation,  from  its  size  or  its  position  or  from  any  other 
>n,  causes  a  rapid  fecal  extravasation,  the  infection  is  usually  gen- 
;  when  slow,  local.  In  other  words,  the  extent  of  the  infection 
^niU  largely  upon  the  power  of  the  peritoneum  in  a  given  case  to 
n  barriers  against  spreading  inflammation.  In  many  chronic  lesions 
the  appendix  the  peritoneal  layer  is  unaffected  and  no  adhesions 
atever  exist.  Occasionally  a  long-continued  though  mild  type  of  in- 
nmation  rosultij  in  extensive  adhesions — sometimes  of  cartilaginous 
nness.  In  the  so-called  obliterative  appendicitis  the  ulceration  and 
igrenous  process  result  in  cicatricial  contractions  by  which  the  lumen 
wrtially  or  entirely  obliterated.  Such  an  apjwndix  may  be  contracted 
^ughout  its  extent,  or  it  may  be  club-shaped — cicatricial  contractions 
•arating  the  distal  end  from  the  caecum.  The  tip  under  such  circum- 
Qces  is  often  distended  bv  the  secretions  of  a  mucous  surface  which 
no  outlet^ — an  ap|>endicular  cyst,  the  contents  of  which  are  often 
"uo  from  long  encapsulation. 

An  appendix,  the  seat  and  centre  of  recent  inflammation,  of  which  the  products 
■  ^en  absorbed,  oflen  contains  cheeky,  friable,  or  grumous  masses.  8uch  an 
■'^dix  is  easily  torn  by  the  fingers  or  the  instruments.     In  the  course  of  time 

evidence  of  recent  infection  disappears  and  the  changed  tissues  become  the 
^f  firm  cicatricefl.  Remote  pathological  changes  after  acute  appendicular 
^^tjjation  are  seen  in  cords  ana  bands,  which  sometimes  produce  in  the  intes- 

an  acute  obstruction.  In  rare  instances  the  appendix  has  the  usual  appear- 
*^f  tubercular  infiltration. 

VMPTOM8. — The  first  and  most  important  symptoms  of  appendicitis 
^in  and  vomiting,  which,  in  the  vast  majority  of  cases,  are  the  only 
;>tom8  in  the  first  few  hours  of  the  attack.  The  subsecjuent  symp- 
are  those  of  a  localized  or  of  a  general  jwritonitis.  Pain  usually 
^«  in  the  region  of  the  umbilicus  or  in  the  epigastrium.  It  is  soon 
tipanieil  by  tenderness,  and  both  lx?come  l()calized  in  the  right  iliac 
^  or  wherever  the  appendix  may  be  situated.  The  jvain  is  at  fird 
Ktystnal — htevj  constant.  The  teni|)eratnre  and  pulse  rise.  Chill  is 
y  observed  in  the  beginning  of  the  attack,  or,  in  fact,  at  any  time 
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during  the  course  of  the  disease.  The  objective  signs  are  either  negativ 
or  they  are  those  of  a  localized  or  of  a  general  peritonitis.  Shaq>  infliii- 
mations,  not  attended  by  extravasation^  show  no  further  symptoms  tbi 
those  already  described.  The  pain  and  tenderness  gradually  suhaJK 
there  is  neither  dulness  nor  tumor ;  the  appendix  can  seldom  he  feV 
the  constitutional  symptoms  disappear ;  and  in  the  course  of  a  few  d» 
the  patient  is  able  to  leave  his  bed.  When  by  perforation  the  contei 
of  the  appendix  or  of  the  csecimii  escape,  the  symptoms  of  a  lucalinfl 
of  a  general  peritonitis  ensue.  (See  Peritonitis.)  Dulne^  and  tun 
are  preseiii  if  the  inftummation  and  effusion  are  localized  and  near  thett 
face.  Such  inflammations,  however  deeply  situated,  give  no  exter 
signs  whatever.  When  the  lesion  is  deep  in  the  pelvis,  tendemesei 
tumor  will  sometimes  be  detected  by  rectal  examination  ;  when  high 
above  the  caecum,  tenderness  and  dulness  are  noticeable  in  the  rij 
flank  ;  when  at  the  usual  seat  of  the  appendix,  at  a  point  halfway  betw 
the  anterior  superior  spine  of  the  ilium  and  the  umbilicus.  The  abse 
of 'tenderness  in  this  definite  spot  by  no  means  precludes  the  poc^riibi 
of  an  appendicitis.  The  constitutional  signs  of  infection  gnKUially  s 
side  as  the  infection  becomes  limited  by  adhesion-formation.  The  ph; 
cal  signs  of  abscess  become  more  and  more  pronounce<l  as  the  colleci 
of  pus  increases  in  size.  A  distinct  tumor  can  be  felt  early  in  superfi 
cases,  late  in  those  deeply  placed. 

Collections  of  pus  near  the  rectum  often  encroach  upon  that  canal,  and  6c 
times  break  into  it.  They  can  be  readily  detected  by  the  nneer.  Localized  abac* 
in  the  flank  may  come  in  contact  with  the  liver;  they  may  break  through  the  1 
men  of  Winslow  and  infect  the  lesser  omental  cavitv ;  they  may  extend  beti 
the  liver  and  the  diaphragm  (subphrenic  abscess),  and  may  perforate  thepleur 
even  the  lung.  It  is  extremely  rare,  however,  for  pus  to  perforate  the  abdon 
wall.  Lefl  to  themselves,  fecal  abscesses  of  appendicular  origin  either  break 
the  peritoneal  cavity  and  produce  an  immediate  and  fatal  general  infectioi 
empty  themselves  into  the  intestine,  the  bladder,  or  the  vagina. 

Diagnosis. — The  diagnosis  of  acute  appendicitis  is  rightly  regai 
as  easy.  Cliief  among  tlie  lesions  to  be  differentiated  from  ap|)eudi< 
are  perforations  of  other  portions  of  the  alimentary  canal,  iinte 
HtranguiationSy  right-sided  renal  calcuhiSj  strangulation  of  a  Mec 
direrticuhnn,  rupture  of  an  extra-uterine  pregixancy.  In  the  fer 
iujiammation  of  tJie  Fallopian  tubes  must  be  considered. 

In  the  vast  majority  of  cases  pain  and  tenderness  in  the  right  iliac  fnesa, 
local  phy8»ical  signs,  are  sufficiently  diagnostic  of  appendicitis  to  justify  aei 
consideration  of  operative  interference.  On  the  other  hand,  tlie  signs  of  ap 
dicitis  may  be  markedly  atypical  and  lead  to  error.  The  pain  and  tenderne^ 
be  reni(»te  from  the  usual  seat  of  the  appendix ;  no  tumor  may  be  percepti 
the  pulse  and  temperature  may  be  normal;  the  bowels  free;  in  fact,  the  \\ 
tion^t  in  the  symptoms  not  infrequently  seen  in  peritonitis  may  appear  als 
appendicitis. 

Trkatmen'T. — The  treatment  of  acute  apix^ndicitis  depends  ^ 
ffjion  the  period  at  which  the  disease  is  recognized.  Without  doubt 
best  treatment,  (»onld  it  be  ap])lied  in  the  first  hours  of  the  difsei 
would  be  immediate  exj>l()rati()n  and  removal  of  the  appendix.  Ir 
nindi  as  few  eases  come  into  the  surgeon's  hands  so  early  in  the< 
ease,  however,  tlio  (question  of  o|)enition  becomes  one  much  morediffic 
of  solution.  The  rule  demanding  tliat  every  ease  of  api)endicitis  l)e  o; 
rated  upon  as  soon  as  the  diagnosis  is  made  is  not  approved  by  i 
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majority  of  those  most  experienced  in  the  treatment  of  the  disease.     It 
18  extremely  desirable  to  remove  the  appendix  in  the  inten'al  of  health — 
to  case  the  patient,  if  possible,  through  an  acute  attack  with  an  intercur- 
rent operation  in  view.    Certain  cases  justify  medical  treatment  for  this 
end.   w  hatever  may  have  been  the  indications  in  the  early  hours  of  the 
dlseai^e,  its  pn>bablc  course  can  usually  be  determined  with  some  certainty 
at  the  end  of  the  second,  third,  or  fourth  day,  the  period  at  which  the 
case  is  usually  seen  by  the  surgeon  for  the  first  time.     The  infection  at 
^  time  is  either  successfully  localized  or  it  has  become  general.    When 
WccessfuUy  localized,  the  case  may  be  watched  if  the  constitutional 
V^ptoms  are  not  severe  or  if  they  are  improving.     Yet  even  in  the 
«ce  of  an  undoubted  amelioration  of  the  constitutional  signs  delay  is 
^^  Justifiable  when  the  local  symptoms  are   conspicuous.     In  many 
***es    the  temperature  and  the  pulse  fall,  even  in  the  presence  of  a 
marked  tumor.     Such  localized  collections  of  pus  must  be  evacuated 
immediately.     When  the  local  signs  are  mild,  or  when,  with  the  con- 
^'futional  ones,  they  are  subsiding,  delay  is  desirable.     In  all  cases  the 
most  careful  watch  should  be  kept  of  both.     When  both  local  and  con- 
stitutional symptoms  are  severe,  even  if  there  is  no  evidence  of  a  gen- 
^^^  peritoneal  infection,  exploration  is  always  demanded. 

^rrtain  specific  mpnptomSj  however^  in  themselves  denmnd  exploration ; 
mcli^  for  instance,  as  contimied  aiul  intense  pain,  board-like  riffidiiy  ojf 
"^  ^rtns(.*les  of  the  right  side  of  the  aAdamen,  constant  vomiting y  and  high 
tiilH^^  f(^jffl  Qf  without  increased  temperature.  On  the  other  hand,  a  high 
^'^J>€rrature  alone,  is  of  slight  significance  as  an  indication  for  operation ; 
"*^h  pulse  alone  is  a  much  more  reliable  guide.  In  cases  of  doubt  it  is 
V^^  to  operate  than  to  delay.  Localized  abscesses  should  be  opened  as 
^*»-  as  they  are  recognized, 

1*he  chief  objection  to  operating  on  the  third  and  fourth  day  in 
**^«  that  are  doing  fairly  well — cases  in  which,  presumably,  an  ad- 
^^ive  barrier  against  the  extension  of  infection  has  been  successfully 
^<lc — lies  in  the  danger  of  converting  a  local  into  a  general  inflamma- 
J^^*  Tliat  this  danger  is  great  numerous  observations  seem  to  prove. 
^i^y  a  patient  that  was  doing  not  perfectly,  but  fairly  well,  has  had 
*^     scale  turned  against  him  by  injudicious  interference. 

Operation. — The  guide  to  the  incision  should  be  the  tumor ;  if  none 
^  l:ire9ent,  the  seat  of  greatest  tenderness.  In  the  absence  of  definite 
^-^^.lizing  signs  the  cut  should  be  made  over  the  usual  seat  of  the 
*FM;miix — namely,  halfway  between  the  umbilicus  and  the  anterior 
^  l>^rior  spine  of  the  ileum.  The  incision  should  be  a  long  one,  par- 
^^''l  with  the  fibres  of  the  obliquus  externus  and  across  the  internus  and 
?^  ^isversalis,  so  that  clear  insjxiction  and  free  manipulation  may  be  pos- 
^le.  In  most  cases  oedema  of  the  cellular  tissue  between  the  abdominal 
^*«5cle3  will  show  that  the  surgeon  is  on  the  right  track.  The  peri- 
'^^^uni  is  often  so  clianged  that  it  cannot  l>e  recognized.  It  must  Ik? 
^^ised  with  the  greatest  care,  for  many  instances  have  occurred  in  which 
^^^  knife  has  gone  directly  into  the  intestine.  As  soon  as  the  |)eritoneum 
I  opened,  if  there  be  any  intra-aMominal  lesion  present,  serum,  either 
^^5ir  or  turbid^  will  escape.  Turbid  serum  generally,  though  not  always, 
^^tains  micro-organisms  ;  serum  containing  gas  and  fieces  indicates  a 
^twral  fecal  infection.     If  the  peritonitis  be  limited,  and  if  it  must  be 
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approaciieil  through  tho  general  cavity  of  the  abdonipn,  guuxe  barriers  ] 
agaiotit  ei'oerul  iiifi'Clion  should  be  i-urefully  pliiced  towani  thu  inolian 
lijie  UQ  nil  aides  of  the  tumor.  In  cases  of  absi:ett»  nwised  titroagh  ^taag  I 
tulhfmons  the  opeialw  shoulil  be  content  vnth  simple  drntnage  whra  At 
appendix  ts  not  easUy  act\esslhle.  Tlie  appendix  should  be  runioveti  when- 
ever it  18  poseihle  to  do  8o  without  infecting  the  abdomiuut  ca\ity,  h 
those  operationK  iii  which  the  peritoneal  cavity  is  necessarily  o]ien(jd  ui 
furtlier  harm  can  follow  removal  of  the  appendix  itself.  Separation  of  ' 
the  ap[x.'ndix  can  geuemlly  be  act-ompliHhed  easily  with  llie  finger.  A 
little  cx|K'rience  will  enable  the  surgeon,  by  the  sense  of  tonch,  to  detect 
tiK'  iip[H'ndix  without  question,  and  todeterniino  the  extent  and  ^ren^ 
of  the  ailhe^nions.  In  most  eases  the  apjiendix  can  be  easily  delivend. 
It  [should  be  tied  through  its  base  and  through  its  mesentery  withfal- 
gut:  silk  becomes  infected  and  c-au.'tes  a  sinus  which  persisti^  until  it  is 
cast  off.  After  removal  of  the  appi-ndix  the  parts  s>hould  be  carefiillv^ 
dried  with  sterile  guuze.  If  the  surrounding  intestines  are  exteasiTeljr 
infected,  irrigation  with  salt  solution  or  with  warm  water  should  be 
employed.  In  local  infections  general  irrigation  is  not  ttd\-iwible, 
be(»usc  it  may  spread  the  micro-oi^nisras  into  remote  regions  of  the 
abdomen.  Great  attention  should  be  given  to  cleansing  and  drj-ing  the 
pelvis. 

If  the  pus-carity  be  large,  tubes  and  gauze  Hhould  be  used ;  if  Bmall  anil  di^i 
gauze  alone.  In  many  inetaocea  peroxide  of  hydrogen  seems  au  excellent  solalion 
to  use  for  local  irrigation.  The  ahdominal  wound  may  be  left  entirely  open  or  the 
ends  may  be  clnseaby  one  or  two  Biitches. 

The  Us©  of  Salines. — In  the  beginning  of  an  attack  of  appendidtis 
salines  or  other  cathartics  should  not  be  used,  for  fear  of  causing  hy 
an  increase  of  peristalsis  and  liquefaction  of  intestinal  contents  extrsvs- 
sation  through  a  possible  perforation.  Many  cases  doubtless  are  ben^ 
filed  by  free  exhibition  of  cathartics,  but,  on  the  other  hand,  cases  are  not 
infrequently  hurried  into  a  general  infection  by  tliis  means.  As  soonas 
the  appenilix  has  been  secured  free  catharsis  is  certainly  desirable.  This 
may  be  accomplished  by  Etwom  gaits  in  drachm  doses  of  the  saturaiei 
solution  or  by  minute,  oft-repeated  doses  of  calomel.  Both  of  lli*^ 
cathartics  may  bo  used  in  connection  with  enemata  of  glycerin  if^ 
salts  iutrothieed  high  in  the  rectum.     (8t'o  Peritonitis.) 

Ohronic  AppendioitiB ;  Relapsing  Appendicitis ;  CatarrK^^ 
Appendicitis. — Whatever  may  be  the  jKithnlogy  of  the  various  lesit^;^ 
included  under  the  term  chronic  rtppfmlicifin,  the  symptoms  are  nsua--^, 
definite  enough  to  permit  a  determination  of  the  existing  cause,  X  _. 
symptoms  are  referable  directly  to  tho  appendix  and  indirectly  to  ^^* 
intestinal  tract. 


\ 


The  chief  symptom  is  pnm  in  the  ret/ion  of  the  appendix — pain  eid 


^\ct 


almost  invariably  accompanies  the  jiain.  In  some  instances  the  affeoti  J 
is  persistent,  in  others  intermittent ;  in  some  the  attack  is  well  defin^^^ 
in  others  obscure.  Digestive  disturlmnccs  are  usually  present,  and  f*^ 
quenUy  constitute  the tTiief  symptoms.  The  appendicnlar  symptoms  i*^^  J 
often  attributed  to  indiscretion  in  diet.  The  bowels  may  or  may  not  ^_^ 
affected.  In  some  cases  there  is  diarrhoea  ;  in  others,  constipation.  T  -^ 
is  sometimes  violent  and  paroxysmal;  sometimes  slight  and  e 
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U0U8.  Ill  some  cases  there  is  fever ;  iu  others,  none.  In  a  word,  there 
I  grumbling  appendix,  which  causes  sometimes  local,  sometimes  remote, 
nt»,  sometimes  Doth.  As  a  rule,  chronic  appendicitis  manifests  itself 
local  signs  more  or  less  severe,  with  chronic  digestive  disarrangement 
[  general  invalidism. 

Treatmknt  op  Chbonic  Appendicitis. — The  treatmeid  of  this 
'^w  should  be  invariably  surgical — first,  because  of  the  disability  it 
ses,  and  secondly,  because  of  the  danger  of  an  acute,  fulminating 
cerbation.  Moreover,  the  patient  can  never  safely  go  beyond  the 
ch  of  a  surgeon.  The  great  safety  of  aseptic  methods  removes  the 
ef  objection  to  the  performance  of  appendectomy.  A  minor  objt^c- 
3,  the  liability  to  hernia,  is  practically  removed  by  the  present 
thods  of  operating. 

Indications  for  Bemovingr  the  Vennifonn  Appendix  in  the 
riod  of  Health. — This  question  should  be  seriously  considered  in  at 
St  three  classes  of  cases  : 

(1)  After  recovery  \vithout  operation  from  one  severe  attack  ; 

(2)  After  numerous  mild  attacks ; 

(3)  When  local  symptoms  exist  after  drainage  of  appendicular 
messes  without  removal  of  the  appendix.  In  this  class  may  be  con- 
rod  the  removal  of  the  appendix  during  the  oixjration  for  hernia  in 
frfoar. 

1 )  After  full  recovery  from  one  severe  attack  of  appendicitis  removal  of  the 
ndix  should  be  seriously  considered,  because  a  second  attack  may  occur  and 
xnidly  fatal.  That  such  a  sequel  may,  and  often  does,  follow  is  shown  by 
ology  and  by  experience.  Moreover,  the  peritoneum  about  the  appendix, 
^  by  the  first  inflammation,  does  not  resist  a  spreading  infection  as  successfully 
L  the  first  instance. 

2)  The  appendix  should  be  removed  in  the  period  of  health  in  those  patients 
^Buffer  from  many  mild  attacks,  because  of  the  pain,  discomfort,  and  appre- 
ion  which  it  causes.    Though  the  pathology  in  these  recurring  mild  attacks 

be  entirely  different  from  that  of  gangrene  and  perforation,  the  chances 
r  local  infectious  processes  in  appendices  which   are   the   seat  of  chronic 

H)  The  appendix  should  be  removed  when  local  symptoms  recur  after  the 
nage  of  appendicular  abscesses  without  removal  of  the  appendix,  because  the 
ndant  experience  of  the  past  few  years  proves  that  in  a  considerable  percentage 
aD6s  serious  and  even  fatal  attacks  may  take  place  after  such  operation.  It  is 
r  that  the  appendix  should  not  be  removed  in  cases  of  localizea  abscess  unless 
in  be  removed  without  opening  and  infecting  the  peritoneal  cavity ;  hence  many 
rations  are  performed  in  which  the  appendix  is  not  excised.  In  cases  treated 
Irainage  hernia  in  the  scar  is  common.  In  such  cases  the  advantage  of  closing 
hernia,  and  at  the  same  time  of  removing  the  appendix,  is  so  great  as  to  justify 
urse  to  operative  measures  when  this  condition  exists. 

In  all  of  the  foregoing  conditions  removal  of  the  appendix  seems  a  most  rational 
etlure,  in  view  of  the  dangers  of  recurrence,  however  small  they  may  be.  The 
mi  is  relieved  from  discomfort,  disability,  and  pain  ;  he  need  not  so  regulate 
ife  as  to  be  within  easy  reach  of  a  surgeon  ;  after  the  operation  there  is  little 
y  danger  of  hernia,  and  practicallv  no  mortality.  Appendectomy  in  the  inter- 
f  health  is  one  of  the  most  successAil  and  gratifying  operations  in  all  abdominal 
My.  Though  an  occasional  mistake  is  made  in  that  a  healthy  appendix  is 
ed,  its  safe  removal  cannot  but  prove  a  source  of  satisfaction  to  the  patient. 

Operation  for  Bemoval  of  the  Appendix  in  the  Period  of  Health. 
lie  method  of  McBurney  is  by  far  the  best.  The  incision,  an  inch 
n  inch  and  a  half  in  length,  should  generally  be  made  over  the  seat 
'nderness^  sometimes  not  more  than  halfway  between  the  umbili- 
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CU8  and  the  anterior  superior  spine  of  the  ilium.  The  fibres  of  theextnal 
obUcjue  or  its  aponeuroses  are  then  separated  longitudinally  and  retnctti 
The  fibres  of  tne  internal  oblique  and  transversaliH  are  next  Bei»nkJ 
in  a  similar  manner.  The  retractors  are  then  so  shifted  as  to  i^pinit 
these  muscular  bundles.  The  peritoneum  is  next  opened  and  retnctti 
By  digital  examination  the  exact  situation  of  the  appendix  is  detcnniBi 
The  csecum  is  carefully  pulled  out  of  the  wound  between  the  Umnk 
and  fore  finger.  If  it  slips,  pieces  of  gauze  may  be  used  to  aid  ii 
delivery.  As  the  csecum  is  pulled  out  it  should  be  passed  between  lb 
lingers  along  the  longitudinal  striie  toward  the  appendix.  Non-a<lhtmil 
appendices  will  usually  be  delivered  in  this  manner  without  eiiifi--i[f 
much  of  the  ciecum.  If  the  liase  of  the  appendix,  even  in  adittiviii 
cases,  can  thus  be  brought  out  of  the  wound,  the  rest  of  the  orfpinnD 
usually  be  separated  with  the  finger.  If  the  adliesions  are  so  i^trmf  t 
not  to  be  easily  separable  in  this  manner,  the  incision  should  be  enlai^ 
enough  for  free  inspection  and  manipulation.  Violent  efforts  at  >«[■• 
rating  adhesions  should  not  be  made  through  the  small  opening  aliw 
described.  In  many  cases  the  vermiform  appendix  may  be  delimri 
and  removed  through  an  incision  not  wider  than  the  thumb-nail.  Nel 
that  it  is  necessary  ahrays  to  make  so  short  an  incicuon  ;  it  it>  pmbiblT 
better,  as  a  rule,  to  make  a  larger  one,  for  it  is  often  diflieult  to  nwa 
the  Cfficum  through  the  opening  after  the  operation  has  l)een  roni])lel(4 
The  meso-appendix  must  be  tied  with  great  care.  The  apjiciulix  iti«!f 
should  be  tied  close  to  the  ctecum,  preferably  with  silk,  and  scfanttl 
by  means  of  the  actual  cauterj'.     if  this  is  not  at  hand,  the  stump  ma 


Ih'  tn-iiti'd  with  strong  carbolic  aci<l  or  with  ii  strong  solution  of  corro- 
five  ^iubliinate.  >Vhcn  pnicticablo,  the  stump  of  tne  ajipendix  j'lioiili' 
1k'  buried  by  iiifoldiiitr  it  in  the  ca^a!  wall  (Fig.  174).  Some  siirpwa* 
make,  near  the  buse  of  the  api)endix,  a,  cuif  of  peritoneum,  whidi  i* 
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Tcrtcd  and  sewed  over  the  stiunp.  Infolding  or  covering  the  stump  in 
le  manner  just  described  is  probably  unnecessary,  for  cases  in  which 
idi  a  technique  is  impossible  seem  to  progress  equally  well.  In  remov- 
ig  the  appenuix  from  its  mesentery  special  care  must  be  taken  that  the 
gatures  are  securely  tied.  They  should  be  of  fine  silk.  The  dangers 
wig  hemorrhage  and  sepsis,  great  care  must  be  taken  to  avoid  both, 
lie  abdominal  wound  is  closed  by  two  or  three  interrupted  sutures.  In 
le  short  incision  above  described  one  deep  suture  is  sufficient.  The 
lortality,  in  the  hands  of  experienced  operators,  is  probably  less  than  2 
ercent 


SUBGERY   OF   THE   PERITONEUM. 

In  the  consideration  of  surgical  diseases  of  the  abdominal  viscera  the 
?ritoneam  is  of  the  utmost  importance.  Two  of  its  attributes  require 
rief  attention.  The  first  is  its  power  o{ foi*ming  adhesions  ;  the  second, 
8  power  of  rapid  absorption.  Upon  the  former  depend  the  efficient 
alling-off  of  septic  foci  and  the  success  of  many  abdominal  oi)erations ; 
pon  the  latter,  the  absorption  of  hemorrhagic,  serous,  and  septic  exu- 
itioos. 

Surgery  op  the  PERrroNBUM. 

The  formation  of  adhesions  requires  an  irritation^  mechanical,  chem- 
^h  or  septic,  of  the  opposing  pentoneal  surfaces.  The  production  of 
besions  does  not  therefore  necessarily  require  the  presence  of  a  micro- 
r^nism,  for  aseptic  surfaces  scratched  with  a  needle  and  approximated 
iere  almost  immediately. 

The  importance  of  adhesive  barriers  in  the  prevention  of  extravasations  is 
iou«i,  for  example,  in  the  lesions  of  gastric,  duodenal,  and  intestinal  ulcer  and 
^rforations  of  the  vermiform  appendix. 

The  vast  powers  of  absorption  possessed  by  the  peritoneum  exert  a  powerful 
lence  in  widelv  different  airections.  It  absorbs  benign  exudations  into  the  gen- 
circulation  wftli  extreme  rapidity ;  it  absorbs  with  equal  rapidity  the  ptomaines 
>acterial  growth.  This  attribute  explains  the  early  ana  proYound  systemic 
ression  of  general  peritonitis,  and  upon  it  rests  the  theory  of  the  saline  treat- 
tt  of  peritoneal  infection — a  treatment  by  which  intestinal  drainage  is  supposed 
^Tuove  the  toxic  products  of  germ-growth  as  fast  as  the  peritoneum  absorbs 
u. 

The  peritoneum  with  its  great  extent  of  surface  and  its  enormous  powers  of 
Nation  presents  a  fertile  medium  for  the  growth  of  germ  colonies — colonies 
ch  reproduce  themselves  with  deplorable  rapidity,  luxuriance,  and  virulence. 

E^eritonitis,  by  far  the  most  important  affi?etion  of  the  abdominal 
ity,  is  a  disease  which  is  wholly  and  absolutely  dc|)ondent  upon  micro- 
unisms.  Aseptic  peritonitis  does  not  exist  under  the  modern  definition 
he  tenn,  though  it  may  be  impossible  by  any  known  method  of  cultu re- 
ining always  to  demonstrate  the  presence  of  the  causative  germ.  The 
<?nt  and  virulence  of  peritonitis  are  undoubtedly  influen(;e(l  largely  by 
growth,  the  reproduction,  and  the  absoq>tion  of  the  micro-orgiinisms 
■sent.  Though  it  is  as  yet  impossible  to  classify  the  varying  forms  of 
"itoneal  inflammation  at  present  described  under  the  broad  term  peri- 
itinj  it  is  not  without  strong  probability  that  a  bacteriological  classi- 
ition  will  eventually  be  adopted. 


1  th 
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The  causes  of  peritonitis  tbrougli  whicli  niicro-oreaniams  are  introduced  k  . 
the  peritoneal  cavity  are — (1)  Ketravagatioim/rom  the  alimentary  canal — the  slomitii, 
the  mtestinea,  and  the  vermiform  appendix ;  from  other  ttptic  hoUow  oiKrra—M 
gull-  and  urinary  bladders,  the  pelvis  of  the  kidney;  from  the  genital  orgaiuaf 
the  /etnale  through  the  uterus  and  tubes ;  from  the  rupture  of  ahiuxates.  (2)  /nfra- 
'ibdmiUniiC  neeronet,  which,  though  less  common  than  too  first  eroup,  include  miDi 
of  the  gravest  possible  abdominal  emergeocies:  (a)  iDternal  atrsiigulalion;  (o) 
intussuitception  ;  (c)  volvulus ;  [d)  embolUm  and  thrombosis  of  the  mesenteric  vm- 
seb;  (e)  gangrenous  pancreatitis,  gangrenoiiB  Bplenitis;  (/)  fat-necrosis;  [g)an- 
riau  and  other  tumors  with  twisted  pedicle;  (h)  movable  kidney  and  ivaudimD; 
spleen  with  twisted  pedicle,  (3)  Contamination  by  septic  maieriah,  missilei,  innmi- 
mcnis,  and  fingers.  (4)  Infeetiona  conveyed  to  the  peritoneum,  through  the  cirnili- 
tion,  from  remote  foci :  (a\  rheamatic,  gotiorrhceal,  and  syphilitic  periliinitia, in 
which  the  direct  communication  between  the  oriiHnat  disease  and  the  infediua 
.  has  not  as  yet  been  clearly  demonstrated,  and  in  which  septic  peritonitis  is  farond 
by  the  low  state  of  the  system  is  these  diseases.  (5)  The  so-called  ehemiol  peri- 
tonitis, dependent  ui>DQ  the  irritation  of  chemical  solutions,  should  not  bcinciudi^il 
under  the  term  peritonitis  unless  it  is  associated  with  the  presence  of  a  uiicm- 

Tlie  patliolt^cal  coaditioii  may  be  described  us  an  lutcnse  local  inHain- 
mation,  with  constitutional  absorption. 

In  the  first  hours  of  the  infection,  during  which  the  lesion  is  now  so  d^M 
demonstrated,  the  gross  appearances  of  the  perit^iiienm  are  little  if  at  all  cliannd. 
Dilatation  of  the  blood-vessels  produces  general  deepening  of  the  color.  A  cW 
serous  csudation  tcsuIis  from  the  initial  congestion.  The  enormous  reuroductinn 
of  germ  colonies  in  the  peritoneum  itself  produces  here  and  there  broaa  flakes  uf 
lymph  intimately  connected  with  the  intestinal  wall.  The  serous  exudate,  hold- 
ing suspended  germs  in  vast  numbers,  becomes  turbid.  When  the  infection  is  slils 
height  the  peritoneum  is  everywiiere  intensely  congested,  especially  over  thesmill 
intestine ;  the  color  is  deepened,  the  muscular  contractions  enfeebled,  and  the 
intestine  finally  paralyzed  and  distended.  Easily-separated  adhesions  fonn 
between  contiguous  surfaces.  Upon  the  distended  coils,  here  and  there,  dwit 
blotches  appear ;  the  intestinal  wall  is  thickened ;  its  periloneuni  opu^ae.  Aa 
the  infection  progresses  the  number  and  extent  of  the  lymph-flakes  increuc, 
becominB;  occasionally  detached  and  floating  in  the  dependent  serum.  ThedietFO' 
tioD  of  toeinl«stiual  wall  from  gas-formation  becomes  excessive.  The  serum  ^m 
being  turbid  maybecomeopaquc,  green,  greenish  yellow,  yellow,  hemorrhagic;  froio 
being  thin  and  watery  it  may  become  thick,  creamy,  or  grumous.  In  eitia*>' 
sations  from  the  alimentary  canal  the  exudate  is  always  foul-smelling  and  gen- 
erally contains  gas. 

If  the  patient  survives  the  advanced  stages  of  this  infection,  the  congestion  s^ 
thickening  of  the  intestinal  wall  increase  to  a  marked  degree.    The  exudati*  . 
becomes  distinctly  purulent  and  bathes  everywhere  the  abdominal  viscera.  Bcyi^-S, 
this  stage  practically  all  infections  are  from  a  comparatively  mild  germ.    '^-^^ 
gross  appearances  now  become  those  of  abscess.    General  peritoneal  absces^^^ 
rarely  oemonstratcd  during  life,  though  it  is  not  infrequently  found  at  '•"''^P^  ^^fj^ 
The  whole  peritoneal  cavity  may  consist  of  a  single  collection  of  pua,  or  liini         ^^ 
foci,  surrounded  by  adhesions,  may  be  scattered  throughout  the  whole  perilun      -" 
space.  ^-toI- 

The  oppr-nrant^  of  local  perihnitit,  which  every  surgeon  has  abundant  opp^^^,^4 
tunities  of  observing,  do  not  differ  materially  from  those  of  the  general  formeic^^~'^ 
in  extent.  The  congestion  and  thickening  of  the  peritoneal  wall  is  excessive;  rt^  _^«, 
adhesions  are  strong ;  the  lymph-deposit  general  tliroughout  the  lacaliecd  cavi  -^^^p^ 
The  results  of  infection  are  prominent  in  the  omentum,  which  has  a  special  p^r  ^^^^ 
clivity  for  wrapping  itself  about  contaminated  areas.  The  omenluni  becomes  exc^'^^-^ji 
sively  thickened,  congested,  and  discolored;  the  portion  in  contact  with  the  *^^^-— oO 
dation  is  covered  with  a  yellowish-green  lymph.  In  places  it  seems  gangreno» -^^j^ 
'  ■       gangrenous  process,  however,  rarely  results  from  bacterial  invasion  unl^  *    ^ 

's  also  strangulation,  thrombosis,  and  embolism.     The  lymph-flakes  k-^^^ 

always  be  easily  removed,  leaving  an  area  of  intense  congestion  and  induratic:^^  ' 
'"he  tumor  or  cake  of  a  localised  peritonitis,  especially  exemplified  i~  '  " ^^ 
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a  alx)ut  the  vermiform  appendix,  is  due  largely  to  the  great  thickening  of  the 
bereiit  omentum. 

The  bacteriology  of  peritonitis  is  of  the  utmost  interest  and  importance.  No  case 
Quid  be  recorded  as  one  of  peritonitis  in  which  tlie  diagnosis  does  not  rest  upon 
I  expert  bacteriological  examination.  The  bacterial  forms  which  exert  the  most 
jjuentand  powerful  influences,  according  to  our  present  knowledge,  are  the  bacillus 
h  eommnnis  and  the  streptococcus.  Less  rapid  and  virulent,  though  unfortunately 
Ul,  micro-organisms  are  the  various  staphylococci,  the  pnetunococcus,  etc.  The 
fluence  of  the  gonococcus  is  as  yet  undetermined.  In  the  peritonitis  of  intestinal 
LtnLTiuatioDs  the  bacillus  coli  communis,  usually  found  in  pure  cultures,  is  doubt- 
is  ib»oclated  with  many  other  forms  of  intestinal  bacteria,  which  are  masked  by 
e  luxuriance  and  rapidity  of  growth  characteristic  of  the  colon  bacillus.  In 
cal  extravasations  gas-forming  bacteria  are  almost  invariably  present.  (  Vide 
buter  III.  Vol.  I.) 

Differentiation  by  gross  appearances  between  the  various  forms  of  bacterial 
faction  is  impossible,  for  they  are  not  characteristic.  Indeed,  cases  have  occurred 
"CHenting  the  typical  gross  signs  of  peritonitis  in  which  cultures  have  remained 
erile. 

The  (»/o»  baciUus  has  been  observed  chiefly  in  appendicitis.  Its  malign 
ifluence  in  peritonitis  may  have  been  overrated,  for  pure  cultures  have  been 
ijected  into  the  peritoneum  of  guinea-pigs  without  bad  results.  The  fulminating 
iriety  of  peritonitis,  if  not  dependent  upon  the  colon  bacillus,  must  be  caused  by 
germ  of  extreme  virulence  like  the  streptococcus,  which  is  masked  by  the  rapid 
ruwth  of  the  former.  In  long-standing  abscesses  of  appendicular  origin  a  mixed 
ifection  is  often  found  containing  a  variety  of  pathogenic  micro-organisms. 

i^rtpiorocctis  infections  pursue  a  most  virulent  course.  They  usually  proceed 
^m  the  uterus  and  tubes.  Infections  from  the  hands  or  from  the  instruments  are 
(ten  of  this  variety.  The  pathogenic  staphylococci  are  introduced  through  various 
lannels.  Their  course  is  less  mlminatin^,  though  usually  fatal.  The  cases  which 
re  cured  by  drainage  are  probably  of  this  variety.  The  influence  of  the  pneu- 
lococcus  is  little  understood ;  that  of  the  gonococcus,  not  at  all.  All  cases  of 
>norrh(eal  peritonitis,  so  far  as  known,  have  been  mixed  infections. 

Doubtless  other  germs,  as  yet  undetr-cribcd,  have  an  important  bearing  upon 
le  course  and  prognosis  of  peritonitis.  Yet  it  has  been  frequently  observed 
'IttKtchusetts  (reneral  Hospital)  that  in  cases  presenting  the  history  and  gross 
ps  of  general  peritoneal  infection  recovery  follows,  as  a  rule,  if  the  cultures  from 
le  «pfoi«  exudate  are  sterile  on  ordinary  media  (agar  and  blood-serum).  (See 
ppendieitis. ) 

8YMPT()>f.s. — From  what  has  been  «iid  above,  it  is  obvious  that  the 
"'wptoms  of  general  {)eritoneal  infections  must  varj'  between  extreme 
'wus.  Yet  certain  cardinal  symptoms  are  almost  invariably  present, 
"^y  are /irt/w,  tenderness,  voniitiny,  shock;  rigidittf  of  the  abdomen, 
Miowed  by  distention  ;  constipation,  feller,  stfstemic  depression,  collapse. 
''^'i  is  usually  the  earliest  symptom  of  peritonitis,  though  it  may  be 
'^^nt;  it  is  at  firsst  local,  later  geneml.  In  hx^iil  i)eritonitis,  as  exempli- 
^  "'  ap|)endicitis,  it  is  often  first  general ;  later,  local.  It  may  be  sharp 
xtmvasation),  paroxysmal  (colic),  or  dull.  In  the  later  stages  the 
'*'^  may  subside  or  disap{)ear.  Tenderness  is  almost  always  present. 
^  Varies  in  degree  and  in  extent ;  is  often  local,  becoming  gencnil,  or 
-'^^nil,  Ijecoming  local ;  it  mav  be  exquisite  or  it  may  be  noticeable 
y  on  deep  pressure.  It  is  a  better  guide  to  the  causative  lesion  than 
^%  fieing  more  definitely  referred.  Rigidity  from  reflex  spasm  of  the 
Nominal  muscles,  a  symptom  of  the  greatest  importance,  is  always 
^nt  in  rapid  extravasations.  Rigidity  ]>oints  more  definitely  to  a 
^^^  internal  lesion  than  any  other  one  sym])tom.  Nothing  less 
*ve  than  a  lesion  threatening  life  itself  can  account  for  this  symptom 
^^n  it  is  associated  with  |)ain,  tenderness,  and  slux^k. 

Dit(fenti(m  follows  rigidity  as  soon  as  the  infcc'tion,  through  intestinal 
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paresis,  causes  stasis  of  the  intestinal  stream.  The  intestines  are  < 
distended  to  an  excessive  degree.  Obstipation  and  cessation  of  int< 
sounds  are  coincident  with  distention  from  the  same  causes.  Vomiti 
an  early  symptom  in  j)eritonitis ;  at  times  the  very  first.  The  voi 
consists  in  the  beginning  of  the  contents  of  the  stomach ;  later  it  bee 
green,  tlien  dark  or  fvcal.  In  some  instances  it  is  the  only  conspic 
symptom  througliout  the  disease,  the  patient  dying  of  exhaustion,  wil 
jMiin,  tenderness,  fever,  or  distention.  The  signs  of  constitutional  i 
tion  are  also  perplexingly  various.  At  times  the  temperature  rises  m 
to  104°  or  105°  or  more ;  stays  there  or  rapidly  falls ;  at  times  it  is 
tieally  normal,  at  times  moderately  elevated. 

The  jnike  is  more  constantly  aflfected  than  the  temperature,  i 
rapidly  or  slowly,  but  continuously.  In  the  rarest  instances  it 
remain  normal  or  but  slightly  elevated  until  the  infection  is 
developed  and  hoiKjless.  The  pulse,  better  than  the  temperature, 
cates  the  j>atient's  true  condition.  A  temperature  falling  to  noma 
subnormal,  with  a  rising  pulse,  is  a  combination  of  the  gravest  im 
Thefaeies  of  peritonitis  is  characteristic.  The  eyes  are  hollow  an< 
cheeks  dark  red. 

The  systcmw  depression  of  {)critonitis  is  always  grave.  In 
instances  the  initial  shock  is  profound.  With  the  progress  of 
iliscase  depression  becomes  extreme  and  the  patient  dies  in  coll 
The  usual  symptoms  are  present  in  the  shock  and  collapse  of  perito 
The  enfeebled  state  of  the  circulation  shows  itself  not  only  in  a 
and  weak  pulse,  but  in  cold  extremities  and  in  lividity  of  the  skin  c 
abdominal  wall ;  the  latter  symptom,  however,  may  be  present  whe 
patient's  general  condition  is  fairly  good.  Combined  with  rig 
abdominal  lividity,  as  shown  by  the  slow  disappearance  of  finger-m 
is  a  gnive  symptom. 

In  the  early  stages,  when  operative  interference  is  advisable  and  not  w 
hope,  the  symptoms  may  be  grouped  as  follows: 

(1)  Pain  general,  becoming  local;  or  local,  becoming  general,  accord! 

cause ; 

(2)  Tenderness,  general,  becoming  local ;  or  local,  becoming  general; 

(3)  Kigidity  of  the  abdominal  muscles; 

(4)  Vomiting,  green  ; 

(T))  Ki^e  of  pulse  and  temperature; 

(0)  Shock,  varying  in  dej>th  ; 

(7)  Diminished  peristalsis. 

In  fully-developed  i)eritonitis,  in  which  the  wisdom  of  interference  is  qu( 
able,  the  symptoms  are — 

(1)  Pain  lessened  or  absent ; 

(2)  Tenderness  general ; 

(8)  Distention  excessive,  replacing  rigidity  ; 

(4)  Vomiting  excessive,  dark  or  fecal ; 

(5)  ()l)stipati(»n  ;  i)eristaltic  movements  not  heard  ; 
(())  l^i|)i(l  and  feeble  pulse; 

(7)  High  or  low  temperature  ; 
(<S)  Lividity  of  abdominal  skin;  cold  extremities; 
(!h  Peritoneal  fac.ies ; 
(10)  :\Iind  clear. 

In  hopeless  cases  the  above  symptoms  are  increased  with  collapse;  the  p 
is  moribund. 
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Tile  DIAGNOSIS  of  general  peritonitis  is  usually  easy.  The  diseases 
most  Ukely  to  be  confounded  with  it  are  peritoneul  hemorrhage  and  acute 
iiitediHfxl  obstruction.  It  is  not  always  possible  to  make  a  diagnosis 
without  exploration.  Abdominal  hemorrhage,  jxirticularly  of  the  extra- 
iitenae  variety,  begins  with  sharp  jxiin,  is  acx'omjMinied  by  shock  and 
systetiiic  depression,  and  is  not  infrequently  attended  by  marked  con- 
stitutional symptoms.  The  symj)toms  of  ruptured  ectopic  ge^itation  are 
usually  accompanied  by  one  or  more  signs  of  pregnancy.  When  the 
signs  of  hemorrhage  are  present  no  confusion  is  likely  to  ensue ;  errors 
°^.y  Uevcrtheless  arise,  for  many  cases  of  hemorrhage  simulate  general 
Pfntonitis,  without  being  extensive  enough  to  cause  faintness.  The 
^^f^osis  between  general  infection  and  acute  obstructions  is  also  at 
tinies  difficult,  if  not  impossible.     (See  Acute  Intestinal  Obstructions.) 

Acute  alnlominal  symptoms  demanding  exploration  are  always  con- 
y^cuous,  whatever  the  cause  may  be  that  produces  them.  In  cases  of 
wul>t  it  is  the  jxirt  of  wisdom  to  explore. 

The  TREATMENT  of  peritonitis  may  be  medical — /.  e,  opium  to  prevent 
Peristalsis  or  cathartics  to  increase  it ;  or  surgical — irrigjition  and  dniin- 
'^-       In  the  vast  majority  of  cjises,  however,  all  metluxls  fail. 


^j£iedical  treattnetit  should  not  be  dismissed  with  a  word,  for  it  is  better  adapted 
*  ^Haany  cases  than  surgical.  Cathartics,  salines  or  others,  are  indicated  at  the 
^i  rining  of  the  invasion,  when  the  disease  is  feared  rather  than  recognized,  and 
■fore  vomiting  is  frequent  or  excessive.  On  theoretical  grounds  intestinal  drain- 
^  l>y  means  of  excessive  liquid  stools  may  remove  so  effectually  the  peritoneal 
wciate  as  to  absorb  the  infection.  If  the  truth  were  known,  however,  it  would 
''*^l>tless  appear  that  in  many  cases  no  real  infection  was  present  or  even  impend- 
?•  The  absolute  futility  of  cathartics  in  advanced  cases  of  demonstrated  peri- 
a  i  tis  lends  confirmation  to  this  statement.  Nevertheless,  free  watery  evacuations 
»tlc-3ubtedly  encourage  the  elimination  of  ptomaines.  Saline  cathartics  should  be 
frO.  only  in  the  early  stages  when  vomiting  is  not  excessive.  Calomel  in  small, 
vi^ied  doses,  one-fifth  of  a  grain  every  hour,  will  at  times  produce  satisfactory 
i*ciliarpe8. 

Cathartics  should  never  be  used  when  intestinal  perforations  are  suspected,  for 
;a.r  «f  increasing  the  extravasation.  Opium  should  not  be  used  unless  absolutely 
eoe^sary.  It  is  indispensable  in  those  cases  in  which  the  pain  cannot  be  borne, 
,n<l  in  which  the  harm  it  may  do  is  more  than  offset  by  the  relief  it  affords  the 
>atient. 

The  8ureric€d  treatment  of  peritonitis  consists  (1)  in  the  removal 
V  the  cuase^  and  (2)  in  the  removal  of  its  effects.  (The  treatment  of  the 
^'^rious  causes  is  described  elsewhere.)  The  second  indication  requires 
'*^-'*/o7i,  irrigation,  or  cleanmng  and  drainage.  The  incision  must  be  in 
^"^  'iieilian  line.     Its  extent  and  situation  will  dejK?nd  upon  the  cause 

^he  infection. 

The  median  incision  should  be  made  below  the  umbilicus.     As  soon 

^*^Ci  peritoneum  is  nicked  serum  will  escape.     The  api)earance  of  the 

J  '^^rti  niay  indicate  in  a  general  way  the  nature  of  the  infection.     If 

^^,  turbid,  or  purulent,  without  odor,  the  infection  do(\s  not  depend 

i^*U  the  alimentary  canal ;  if  foul-smelling  and  fecal,  it  comes  from  the 

^■^tinal  tract,  or,  rarely,  the  tubes  ;  if  urinous,  from  the  geiiito-urinary 

^^*t  ;  if  hemorrhagic,  without  sepsis,  there  is  mistaken  diagnosis.    The 

^^^i>e  of  fluid  of  one  kind  or  another  justifies  the  exploration  and  indi- 

?^f^  its  further  prosecution.     The  incision  should  be  enlarged  and  the 

^*^  in  the  dependent  portions  of  the  abdominal  cavity  removed  as 
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thoroiigbly  as  j>os8ible  by  means  of  gauze  or  sj)oiiges.  The  exj>lornii«jn 
should  then  proe^ed  according  to  the  circumstances  of  the  case.  iSt 
Sjwcial  Causes  of  Peritonitis.) 

During  the  exploration,  folds  of  gauze  placed  deep  in  the  pelvis  will  suck  oot 
large  quantities  of  fluid  and  facilitate  the  final  cleansing.    The  local  lettinn  hafiis 
been  repaired  or  removed,  the  whole  abdominal  cavity  should  be  inuodatt^l  vhib 
sterile  solutions — preferablv  the  normal  salt  solution — which  may  be  inlnxiurtHi  k 
means  of  a  funnel  and  rubber  tubing  through  a  blunt-pointed   nozzle  cith4*r  lif 
glass  or  of  metal.    When  the  irrigation  is  deemed  sufficient,  the  fluid  sdiouldb^ 
removed  by  means  of  drv  sterile  gauze  or  of  sterile  sponges  applied  deefi  intk 
pelvis  and  the  flanks.     Drainage  is  best  accomplished  by  means  of  ^uze  wkki. 
with  or  without  drainage-tubes.    The  tubes  ana  the  wicks  should  lead  from  tl»t 
abdominal  incision  into  each  flank  and  into  the  pelvis.     Drainage  may  W  fucili- 
tated  by  incision  through  the  flanks  and  out  of  the  back.     The  value  of  antim*piic 
solutions  for  irrigation  is  questionable,  though  many  use  corrosive  subliiiiati'. 
1 ;  20,000,  peroxide  of  hydrogen  or  boracic  acid. 

The  manipulations  described  above  are  seriously  interfennl  with  when 
distention  is  excessive  or  even  moderate ;  the  intestines  os«ii)e  fnnii  the 
wound  the  moment  pressure  upon  them  is  relaxe<l.  Under  exces^iw 
intra-abdominal  pressure  it  is  practic;illy  impossible  to  bring  the  irri^t- 
ing  fluid  thoroughly  in  contact  with  thedisciised  coils  unless  evis<'erati<»n 
is  complete — a  procedure  which  adds  greatly  to  the  shock  and  M*hich  i> 
not  infrequently  the  immediate  cause  of  death.  To  empty  the  distemW 
coils  and  to  relieve  distention  aspiration  and  free  incision  have  been  prac- 
tised. The  latter  is  of  doubtful  utility,  because  a  single  inci.«^ion  will 
empty  but  a  single  coil.  The  multiple  incisions  neces.<ar}- — all  retiuir- 
ing  suture — accomplish  too  little  in  the  relief  of  distent icm  to  make  tlu*m 
of 'much  practical  value.  A  single  coil  when  o|)ened  may  be  fastened  ti» 
the  external  wound  for  a  temporary  anus.  As  a  rule,  no  considerable 
nor  lasting  effect  follows  either  enterotomy  or  artificial  anus. 

Acute  general  peritonitis,  when  fully  develoj)ed,  present*?  alnio4 
insujH'rable  obstacles  to  eflfective  drainage.  The  colonies  of  micro- 
organisms make  their  way  into  the  remotest  recesses  of  the  aiMloniiiuil 
cavity,  which,  shut  off  by  immediate  adhesions,  cannot  be  effidently 
drained.  General  peritoneal  infections,  for  this  reason  alone,  mu.*t  lie 
fatal  in  the  vast  majority  of  cases  under  any  method  of  treatment  at 
present  known. 

The  afler-t  rent  men  t  requires  stimulation  and  rectal  feeding.  If  it  be  pc»s*il»Ic 
by  the  use  of  salines  to  start  up  peristalsis  without  further  increasing  the  systemic 
depression,  salines,  thoujrh  often  nauseating,  should  be  used.  Peristalsis  can  some- 
times be  stimulated  by  the  use  of  high  rectal  enemata  containing  powdered  aloe» 
gr.  XXX,  Epsom  salts  5J,  glycerin  3ij,  water  Oj. 

The  prognosis  in  general  peritonitis  after  operation  depends,  first,  ujion  the 
nature  ot  the  micro-organisms,  and,  secondly,  upon  the  stage  of  the  infection.  In 
estimating  the  mortality  we  must  repeat  our  conviction  that  no  cased  are  worthyof 
record  in  which  an  expert  bacteriological  examination  hai<  not  been  made. 

The  writer's  experience  in  general  peritoneal  infections  of  an  advanced  sta^ 
is  so  discoiiraginir  that  he  welcomes  statistics  that  go  to  show  that  even  5  or  10  per 
cent,  recover.  Some  of  the  more  recently  reported  results  after  operation  varv*i 
t'xtreniely  that  the  convicticm  is  irresistible  that  different  writers,  in  giving  thtir 
successes  or  their  failures,  are  not  describing  the  same  conditions.  When  ca?ft»in 
one  community  are  always  fatal,  no  matter  how  or  by  whom  treated,  while  thiw? 
in  another  show  a  larL^»  number  of  recoveries,  presumption  is  raised  that  report«T» 
are  not  diseussinjr  tlie  same  conditions.  No  disease  affecting  the  abdominal  cavity 
oilers  a  richer  field  for  investigation  than  i)eritoniti8. 
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Tubercular  Peritonitis. 

Tubercle  bacilli  may  reach  the  peritoneum  from  the  genito-urinary 
►r  int^»tiiial  tract,  from  the  mesenteric  nodes  or  by  way  of  the  circula- 
ion,  from  any  tubercular  foetus,  or  in  the  course  of  a  general  acute  mili- 
Lrj'  tubercuh>sis.  In  males  the  usual  source  of  infection  is  the  intestinal 
raet — more  rarely  the  genito-urinary ;  in  females,  the  reprcxluctive 
organs.  In  children  the  mesenteric  nodes  are  primarily  affected  by 
lireet  inoculation  through  tlie  intestinal  mucous  membrane. 

Tlie  disease  manifests  itself  in  three  forms  :  (a)  The  ascitic  form — 
ubercidar  ascites ;  (b)  the  dry  flbrino-plcistic  form — adhesive  tuber- 
ular  peritonitis ;  and  (c)  the  ulcerative  or  suppurative  form. 

(a)  In  tubercular  ascites  the  peritoneum  is  Htudded  with  minute  tubercles 
hroughout  its  whole  extent  or  in  a  definitely  localized  region.  This  form  of  tuber- 
ular  peritonitis  is  always  accompanied  by  a  serous  exudation.  If  the  process  is 
;eueral  and  unconfined  by  intestinal  adhesions  to  one  or  more  localities,  the  exu- 
iation  will  be  encysted  and  moderate.  Several  collections  of  encysted  fluid  may 
»e  present. 

(b)  In  the  dry  adhesive  variety  there  is  no  serum ;  fibrin  glues  the  intestines 
ogether  in  a  closely  adherent  mass. 

(e)  The  caseous  ulcerative  and  suppurative  forms  of  the  disease  are  but  steps 
n  the  retrograde  necrotic  processes  seen  in  all  forms  of  tubercular  disease.  In  this 
brm  ulceration  and  perforation  of  the  bowel  and  the  formation  of  internal  fistulse 
reauently  take  place.  The  intestines  may  be  extensively  attached  to  each  other  and 
o  the  abdominal  wall  by  adhesions  which  enclose  numerous  collections  of  pus  and 
Ai^eous  material. 

SvMPTf)M8. — The  symptoms  of  tubercular  jjeritonitis  are  usually 
'ague.  There  is  generally  malaise  and  emaciation,  variable  hectic 
ever,  ga^tro-intestiual  disorders,  diarrluea,  and  occasionally  pain  and 
enderness  in  the  abdomen. 

In  the  ascitic  form  alxlominal  distention  develops  rapidly  and  calls 
ttontiou  to  the  disease.  In  the  adhesive  variety  the  symptoms  are 
b.scure.  From  the  matting  together  of  the  omentum  and  intestinal 
oils  the  alxlominal  condition  may  simulate  on  palpation  any  form  of 
itni-abdominal  tumor.  In  the  encysted  form  tubercular  peritonitis 
lay  be  mistaken  for  hydronephrosis,  dilated  gall-bladder,  cysts  of  the 
nientum,  mesentery,  or  spleen.  The  adhesive  variety  may  closely  simu- 
\io  malignant  disease.. 

In  the  ulcerative  form  the  constitutional  sym])toms  are  more 
xtrenie,  the  fever  more  constant  and  severe,  and  the  abdominal  tendor- 
osrt  more  marked.  Cases  of  emaciation  and  malaise  attended  by  vague 
astro-intestinal  symptoms  and  variable  fever  should  be  investigjited 
losely,  for  these  symptoms  always  suggest  the  presence  of  tubercular 
<?ritonitis.  Cases  of  the  general  ascitic  form  have  not  infrequently 
een  mistaken  for  ovarian  cysts. 

Tkeatment  may  be  jxilliative  or  operative.  Operative  measures 
re  demanded  in  all  cases  in  which  the  presence  of  advanced  tubercular 
li.sease  in  other  organs  does  not  offer  contraindication.  Palliative  meas- 
ires  do  not  differ  from  the  medical  treatment  of  all  tubercular  processes. 
Ascitic  distention  may  be  relieviKl  by  occasional  asjnration. 

Surgical  treatment  consists  in  incision  and  free  evacuation  of  the 
luid,  with  or  without  prolonged  drainage.  The  fluid  should  be  removed 
.8  thoroughly  ajj  possible  by  median   incision   below   the   umbilicus. 
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Additiooal  drainage  may  be  establialied  by  inciaion  throiigli  theflaJiki 
A  einglc  incision,  with  thorough  evacuation  of  the  serous  exuchte  and 
immediate  closure,  is  followed  by  quite  as  good  results  a£  pniloiigiEirf 
drainage  by  means  of  gauze  and  tubes.  Moreover,  prolonged  drain^ 
by  those  means  may  be  followed  by  a  persistent  sinus  or  a  fecal  Gsto^ 

Care  must  be  taken  not  to  open  adherent  bowel  in  makiag  tlif 
incision  through  the  abdominal  wall. 

The  ascitic  form  is  the  one  most  favorable  for  operation,  tlw  ulw^ 
ative  form  the  least.  Statistics  show  35  per  cent,  of  cures  after  opera- 
tion  in  the  ascitic  form  of  the  disease.  Operation  is  most  succcstiTui  in 
children  and  young  adults. 

The  clinical  resemblance  between  simple  fitiroua  peritODitiB  (peritoDitii  UDdn*', 
cancerous  peritonitis,  and  tubercular  ascites  is  so  close  that  a  positive  diignubsf 
tubercular  peritonitis  with  ascites  requires  an  expert  microscopic  examinatiMaf 
one  or  more  tubercles  or  aodes. 

Pbbforationb  of  Typhoid  Ulgbbs. 
Surji^cal  treatment  in  typhoid  ulcers  is  applicable  to  betw'een  6  ind 
7  per  cent,  of  the  cases  which  result  in  perforation.     Firom  the  nitniv 


EilBMlve  pcrforatioi 


■rail cm  of  Peyer'i  pslch  In  typhoid  fever  In  the  third  wM^ 


<if  the  constitutional  disease,  from  the  extreme  rapidity  with  ''"^^^ 
tlie  peritoneum  becomes  infected  by  intestinal  extravasation,  from  '^1^ 
dangers  incident  to  the  o])enition  ilsidf,  the  chances  of  Having  any  w^^^ 
sidcrahle  nundicr  of  i-aws  arc  cxtrcmoly  small ;  yet  in  23  reported  f^^^j 
rations  there  w<re  7  n.cov(;rics — a  n-i-ord  which  is  better  than  cfflJ-^ 
reasonably  have  Wvn  cxj>ceted. 
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pathological  process  by  which  perforations  take  place  differs  but  little 
.e  slower  course  of  gastric,  duodenal,  or  intestinal  ulcers.  As  the  ulceration 
:;hes  the  serous  coat  the  peritoneum  becomes  inflamed  and  adherent  to 
lous  coils  and  viscera.  In  some  instances  these  barriers  result  in  the  forma- 
[  intestinal  fistulie ;  in  others  they  are  insufficient  to  prevent  a  general 
asatioD.  Slight  extravasations  may  cause  only  localized  abscesses ;  extensive 
ulminating  infections. 

le  .surgery  in  general  of  typhoidal  ulcers  is  that  of  general  peri- 
1  infection  or  of  localized  abscesses. 

16  SYMPTOMS  of  perforation  of  typhoidal  ulcers  are  those  of  intes- 
perforations  from  other  causes — an  aggravated  general  peritonitis 
the  symptoms  of  the  already  existing  constitutional  disease.  When 
)  course  of  a  typhoid  fever,  mild  or  severe,  the  patient  is  seized 
intense  pain,  followed  by  tenderness,  abdominal  rigidity,  distention, 
hook,  the  perforation  of  a  typhoidal  ulcer  is  almost  beyond  ques- 
Most  cases  go  on  to  a  fatal  termination  in  the  course  of  a  few 

• 

aless  the  collapse  is  extreme,  the  treatment  demanded  is  imme- 
exploration.  The  incision  should  be  made  in  the  median  line,  and 
Kact  seat  of  the  lesion  determined.  If  but  one  perforation  exists, 
)wel  may  be  infolded  and  sutured,  as  in  the  oi)erative  treatment  of 
ch  ulcers.  If  the  disease  be  too  extensive  to  permit  this  metliod, 
)il  may  be  resected  or  it  may  be  fastened  temporarily  into  the 
I.  In  case  these  methods  are  impracticable,  gauze  may  be  packed 
the  seat  of  perforation  and  brought  out  of  the  abdominal  wound. 
)existent  peritonitis  should  be  treated  like  peritonitis  from  other 
Abscesses  require  irrigation  and  drainage. 

SUBOBBY  OF  THB  OMENTUM. 

>r  Wounds  and  Ruptures  of  the  Omentum  see  section  on  Abdom- 
ijuries.) 

scess  of  the  omentum  is  a  form  of  locjilized  peritonitis.  It  may 
to  septic  infection  after  wounds  or  ruptures,  or  to  extension  from 
oring  viscera,  most  frequently  from  the  perforated  appendix. 
J  extraordinary  capacity  of  the  omentum  for  forming  adhesive 
8  against  septic  processes — extravasations  and  abscesses — not 
lently  results  in  infection  of  the  omentum  itself  with  single  or 
le  abscesses. 

I  DIAGNOSIS  and  treatment  of  omental  abscesses  are  those  of 
cal  peritonitis  with  abscess-formation. 

J7  Growths  of  the  Omentum. — Cysts  of  the  omentum  may  be 
hetnorrhagic,  hydatid,  or  lymphatic. 

ouH  cysts  of  the  omentum  are  generally  of  inflammatory'  origin. 
cytis  have  occasionally  resulted  from  wounds  or  ruptures.  Large 
mlar  lymph-cysts  of  the  omentum  are  probably  of  congenital 
and  due  to  dilatation  of  the  lymph-channels.  Hydatid  cysts  of 
^ntum  are  never  primary.  The  so-called  dermoid  omentiil  cysts 
enerally  been  found  to  be  ovarian  in  origin.  A  cavernous  angeioma 
omentum  has  recently  been  removed  by  Homans. 
id  tumors  of  the  omentum  may  be  sarcomata^  curcinomata, 
Ua-y  or  liponxaJta.     Carcinoma  is  never  primary  in  the  omentum. 
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Infiltrations  of  the  omentum  secondary  to  cancer  of  other  abdominal 
structures,  and  of  the  breast,  are  not  uncommon.  Sarcama  has  hetn 
observed  as  a  primary  omental  growth.  In  the  fibro-cystic  form  it  \m 
been  mistaken  for  a  simple  cyst.  Fibroid  and  fatty  tumors  of  tk 
omentum  are  verv  rare. 

The  omentum  is  involved  in  general  peritoneal  tuberculms  andio 
acute  miliar}/  tuherculo»is. 

Diagnosis. — Omental  tumors  are  seldom  correctly  diagnopticattJ 
before  operations.  Theoretically,  a  small,  non-adherent  omental  tumor 
may  be  moved  upicard  and  laterally y  but  n€i  downwardy  and  will  not  mo^•e 
with  respiration.  It  will  appear  superficial  to  inflated  intestines  or 
stomach.  Large  and  extensively  adherent  tumors  can  only  with  diffi- 
culty be  differentiated  from  other  abdominal  growths.  Tumors  con- 
fined to  the  omentum  are  not  associated  with  functional  disturi>am'e>, 
and  are  usually  undiscovered  until  large  enough  to  cause  preissure- 
symptoms. 

Cysts  of  the  omentum  are  often  confused  with  ovarian  cysta.  Aspiration  may 
be  the  only  means  of  determining  the  cystic  nature  of  an  omental  growth. 

Extensive  adhesions  and  matting  together  of  the  omentum  and  intestines  may 
simulate  almost  any  form  of  intra-abdominal  tumor. 

Treatment  of  omental  tumors  should  invariably'  consist  in  ox- 
ploratory  laparotomy  with  extirpation  of  the  growtn.  Cysts  which 
cannot  be  completely  removed  should  be  treated  by  incision  uihI 
drainage. 

Diseases  of  the  Mesentery. 

The  mesentery  is  the  seat  of  lesions,  acute  and  chronic,  which  are  at 
times  of  the  greatest  surgical  imj)ortancc.  Prominent  among  them  is 
t'uhercndoms  of  the  lymph-node^  of  the  mescnter}\  This  disease  is  unsk 
ciated  with  tubercular  jK»ritonitis,  and  is  often  a  part  of  the  dis«LH\ 
Occasionally,  however,  the  lymph-nodes  of  tlie  mesentery  are  aloiu* 
infected  ;  indeed,  the  infection  mav  be  limited  to  the  mesenter\'  of  a 
single  coil.  A  tuberculosis  thus  limited  is  of  the  deejiest  surgical  inter- 
est, for  free  dissection  may  remove  a  fcx^us  of  infection  so  close*  to  tht* 
gtMieral  lymph-reservoirs  as  to  threaten  life.  Early  and  thonuijrh 
removal  of  lvm]>h-n(xles  thus  aifected  mav  render  tabes  mes(*nterica  a 
less  formidable  disease. 

The  svMi»T()MS  of  mesenteric  tuberculosis  are  those  of  ]x»ritoiiral 
tuberculosis.  A  limited  infection  with  enlargement  of  the  lymph-nodr? 
mav  cause  a  definite  localized  tumor,  the  nature  of  which  can  oulv  Ik* 
suspected. 

The  TREATMENT  is  that  of  tubercular  peritonitis  when  the  iufectitm 
is  extensive ;  when  localized  as  a  distinct  tumor  thorough  extirpatinii 
is  demanded. 

Mesenteric  Embolism  and  Thrombosis. — Plugging  of  the  raesou- 
teric  vessels  is  probably  more  common  than  is  usually  supposed.  Manv 
cases  of  intestinal  necrosis  doubtless  are  dependent  upon  this  lef'ion. 
The  causes  of  embolism  and  thrombosis  are  similar  to  the  causes  of  the«' 
lesions  in  vessels  elsewhere.  The  results  are  most  disastrous,  for  witl» 
the  stasis  of  circulation  necrotic  changes  in  the  intestine  immediately 
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appear.     Death  is  sure  to  follow  ud1«sh  the  affected  coil  is  resected  at 
onoe,  or  at  least  isolated  by  gauze  barriers  und  opened  io  the  abdominal 

'WODod. 

Tlir  SYMPTOMS  are  at  first  indefinite.  Pain  is  an  early  and  promi- 
nent iiymptom;  later  appear  the  signs  first  of  intestinal  obstruction, 
and  then  of  gangrene.  Excision  of  the  gangrenous  coil  before  a  gen- 
ersd  infection  takes  place  offers  a  chance  oi  permanent  cure,  as  in 
Elliot's  case. 

Cysts  of  the  mesentery  are  similar  in  origin,  causes,  symptoms,  and 
*r«itment  to  cysts  of  the  omentum  {Fig.  176). 


Pancreas. 
(Wounds  and  Injuries  of  the  PimcrciLs  arc  considered  on  (wge  341.) 
Pancreatitis  may  be  eitlier  acute  or  chronic.     The  acute  varieties 
are — 

Acute  hemorrhagic  panoreatilir^ ; 
Acute  suppurative  pincreatitis ; 
Acute  gangrenous  {Kincn^atitis. 
Acute  hemorriia^c  pancreatitis  ii^  of  siiqrieal   interest,  liecausc 
ofien    mistaken   for   acute   perforative   jM'ritoniiis   or  acute   intontinal 
fibstruction.     Operations  worm'  than  useless  have  been  perlbrnK-^l  under 
such   erroneous  diagnoses.     Its  un.-;ct  is  siidilcn,  its  i-onrse  rapid  and 
severe,  it«  end  almost  universally  fatal.     Tliosc  cases  that  survive  the 
first  day  or  two  of  the  disease  and  result  in  ]ins-formation  may  iMwsibly 
reco%'er  afler  drainage. 
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Acute  Buppiirative  panoreatitis  or  abscess  of  the  pancreaei^ 
the  result  of  invasion  of  any  part  of  tlie  gland  by  micro-or^anL^. 
Calculi,  intestinal  round-worms  in  the  pancreatic  duct,  wounds,  injorief, 
and  cysts  of  the  pancreas  are  predisposing  causes.  The  septic  pro- 
cess may  extend  to  the  j)ancn»as  fn)ni  neighboring  organs,  einpeciallT 
from  ulcers  of  the  stomach  or  the  duodenum. 

Suppuration  may  be  manifested  as  sl  pen/mncreatiti$j  as  a  retroperitonenl nlitr*. 
or  as  multiple  col/eciions  of  pus  disseminated  throughout  the  pancreas.  Multiple 
abscesses  may  degenerate  into  one  large  abscess-cavity,  whicn  may  comniunic»» 
with  the  duodenum  or  rupture  into  the  general  peritoneal  cavity. '  The  niijontr 
of  cases  of  multiple  abscess  occur  in  adults  unaer  forty. 

Symptoms. — The  symptoms  in  nearly  everj'  case  point  at  first  totW 
stomach  or  the  liver.  Fever  is  not  constant ;  jaundice  may  exist;  the 
urine  may  contain  sugar.  Ascites  and  oedema  have  been  fvos^nx  in 
many  cases. 

Diagnosis. — In  most  of  the  cases  of  suppurative  pancreatitiji  tk 
diagnosis  has  not  been  made  befon»  death.  Emaciation,  general  malawe, 
and  gastric  disturbances,  with  variable  symptoms  of  constitutional  •sep- 
sis, suggest  the  possibility  of  the  disease.  A  tumor  in  the  region  of  the 
pancreas  confirms  the  diagnosis.  To  determine  the  situation  of  tk* 
tumor  with  reference  to  the  stomach  the  latter  may  be  inflated.  The 
tumor  may  be  in  the  epigastrium  or  in  the  right  or  left  hypochondrium : 
it  may  be  observed  in  the  first  few  days  of  the  disease,  or  not  for  sev- 
eral weeks  after  the  first  symptom. 

The  PROCJNOSI8  is  grave.  Death  is  caused  by  acute  sepsis  or  by  pm- 
gressive  exhaustion.  In  most  cases  it  occurs  within  a  few  days  of  the 
onset  of  the  disease.  Sudden  death  may  be  caused  by  rupture  of  al«*# 
into  the  general  jwritoneal  cavity.  In  rare  cases  rupture  into  the  intes- 
tinal tract  has  resulted  in  spontaneous  cure. 

Treatment. — Surgical  interference  in  suppurative  inflamniatioaguf 
the  j>ancreas  is  indi(»ate<l  when  the  signs  of  pus  are  clear.  Incision  and 
drainage  are  demanded.  Interference  in  the  acute  stage  is  contraindi- 
cated.  The  chief  care  in  the  oj)eration  should  be  to  prevent  contamina- 
tion of  the  general  j)eritoneal  cavity.  Incision  should  be  made  in  the 
median  line,  between  the  umbilicus  and  the  ensiform  cartilage,  over  the 
most  prominent  porticm  of  the  tumor.  The  stomach  and  transver* 
colon  usuallv  overlie  the  abscess  and  must  be  avoided.  The  lavers  of 
the  omentum  must  be  incised  or  torn  to  gain  access  to  the  pancreatic 
space.  The  general  jH^ritoneal  cavity  must  be  protected  thorouglilv  hv 
gauze.  To  establisli  the  diagnosis  the  tumor  may  be  explored  witli  an 
asj)initing  needle  before  incision.  If  pus  is  found,  the  greater  part  of  it 
should  ])e  dniwn  off*  through  the  neeille,  as  in  this  way  suiisequent 
manii)uUitions  arc  facilitated  and  the  danger  of  general  peritoneal  infeo 
tion  is  lessened.  A  free  incision  into  the  abscess  should  then  l)e  maJe 
and  the  cavity  should  Ikj  thoroughly  irrigjited.  Drainage  by  mean?  of 
gjiuze  and  drainage-tubes  Mill  be  necessJir^',  and  must  be  continned  a.< 
long  as  there  is  any  discharge.  Closure  of  the  wound  at\or  too  «»arly  a 
removal  of  th(»  tubes  will  result  in  rcaccumulation  of  the  pus.  Hemor- 
rhage from  the  abscess-cavity  may  be  cheeked  bv  gauze-packing.  In 
some  cases  j)us,  starting  from  the  jmncreas  and  burrowing  behind  the 
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itoneum,  will  make  its  appearance  as  a  fluctuating  tumor  in  the  flank. 

:h  cases  shoukl  he  incised  and  drained  from  behind. 

Qancrrene  of  the  pancreas  is  the  result  of  acute  septic  infection  of 

gknd.  The  infection  is  usually  of  such  virulence  that  surgical 
isiires,  to  be  of  any  use,  must  be  applied  at  the  earliest  moment, 
c'oretically,  there  is  no  reason  why  a  gangrenous  j)ancreas  should  not 
drdintnl  or  the  gangrenous  portion  removed.  In  rare  aises  spontan- 
ts  cure  has  taken  place  by  the  sloughing  of  the  necrosed  gland  into 

intestine. 

Chronic  pajicreatitis  or  sclerosis  of  the  pancreas  is  a  form  of 
•onic  inflammation  resulting  in  an  increase  of  the  connective  tissue  of 
'  gland.     The  process  may  affect  the  whole  organ. 

In  the  early  sttiges  of  the  disease  the  gland  is  lar^e  and  vascular ;  in  the  later, 
ill  and  contracted.  This  form  of  pancreatitis  is  ot  surgical  importance  because 
the  obstruction  it  may  cause  in  the  bile  and  pancreatic  ducts.  It  is  frequently 
ociated  with  diabetest.  The  etiology  is  obscure,  though  pancreatic  calculi  oV 
ecedent  (suppurative)  processes  in  adjacent  organs  may  be  possible  causes. 

The  imlic/itiotui  for  operative  trecUment  are  the  symptoms  of  stricture 
the  common  duct,  with  retention  of  bile  or  of  pancreatic  fluid.  Per- 
:ent  jaundice  and  emaciation,  with  little  or  no  pain,  suggest  obstruc- 
1  of  pancreatic  origin. 

Surf/leal  Treatment. — The  only  surgical  treatment  consists  in  chole- 
t-enterostomy,  an  operation  for  the  relief  of  the  biliary  obstruction. 
Pancreatic  Hemorrhagre. — Extensive  hemorrhages  into  the  pancreas 

j)cri pancreatic  tissues  may  be  the  C4iuse  of  sudden  death.  This,  how- 
r,  rau.st  not  be  ccmfounded  with  the  hemorrhagic  form  of  pancreatitis. 
:ht  hemorrlmges  into  the  body  of  the  gland  may  cause  hemorrhagic 
Us  of  the  pancreas. 

E'anoreatic  calculi  are  usually  small,  multiple,  and  white.    In  rare  in- 
ices  a  .single  large  stone  is  found.    The  calculi  consist  of  phosphate  or 
)onate  of  lime.    Pancreatic  calculi  have  no  surgical  interest  except  that 
r  may  be  the  cause  of  pancreatic  cysts  and  of  chronic  pancreatitis. 
Zfysts  of  the  pancreas  are  usually  retention-cysts  due  to  the  impac- 

of  calculi  in  the  pancreatic  duct. 
^^i^  of  the  pancreas  may  result  from — 

Vi)  Obstruction  of  the  pancreatic  duct  by  calculi,  with  attendant 
ages  in  the  paremrhyma  of  the  gland ; 

b)  Obstruction  from  cicatricial  contractions  of  the  duct ; 

c)  Obstruction  of  the  duct  from  displacement  of  the  pancreas ; 
(i)  Obstruction  of  the  duct  from  trauma. 

ZJysts  of  the  {)ancreas  are  globular  in  shape  and  may  be  as  large  as  a 
I's  head.  In  cvsts  of  rapid  formation  the  wall  is  thin  from  distcn- 
;  in  those  of  slower  growth  it  is  thick  ;  it  may  be  cartilaginous  or 
ficnl.  An  accessor}'  pancreas  may  be  the  sbirting-point  of  the  cyst. 
The  8YMmY)M8  of  pancreatic  cyst  are  chiefly  local — indefinite  pain 
liscomfort  in  the  epigastrium,  disturbances  of  intestinal  digestion, 
vring  in  severity  according  to  the  amount  of  pancreatic  fluid  shut  off 
n  the  duodenum.  In  some  cases  diabetes  is  present.  The  tumor 
If  is  characteristic :  it  fills  the  space  oc(Mipied  by  the  })ancreas  and 
563  a  symmetrical  swelling  in  the  epigastrium.  It  is  often  so  tense 
to  seem  solid. 
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The  DIAGNOSIS  must  be  made  from  the  presence  and  physk^al  auiv 
bates  of  the  tumor.     To  determine  the  latter  aspiration  may  W  «• 
ployed.     Cysts  of  the  pancreas  must  be  distinguished  from  cysttsuf  tk 
peritoneum  and  mesentery  and  from  malignant  disease  of  the  jiamim 
The  operative  treatment  of  panereatk*  cystn  should,  in  the  vast  majority 
of  cases,  be  incision  and  drainage.     A  few  cases  have  been  n»prtcd  io 
which  complete  extir|>ation  of  the  cyst  has  been  accomplishwl.  TV 
technical  difficulties  of  extirpation  practically  exclude  this  ojH'ratiflB, 
though  enucleation  of  the  cyst,  if  it  can  be  eflFected  without  nmovinft 
the  entire  gland,  may  be  attempted.     The  dangers  of  enudration  m 
chiefly  those  of  hemorrhage  and  shock.     Drainage  of  pancrwitic  csfn 
should  be  made  through  a  median  incision  between  the  umbilieuh  anl 
the  ensiform  cartilage.     Pancreatic  fluid  may  be  septic  ;  therefore  gfrtl 
care  must  be  taken  not  to  infect  the  general  peritoneal  cavity.   Tk 
incision  into  the  cyst  should  be  large  enough  to  permit  thorough  espW 
ation  for  stone.     Drainage  must  be  used  until  the  dischai^e  cea!»e. 

•  New  growths  of  the  pancreaa  may  be  sarcomata  or  canMnoroati 
JSarcoma  is  very  rare.  Ca7ii;er  of  the  pancrean  may  be  primary  ur 
secondarv.  It  is  usually  of  the  scirrhous  form,  and  situated  in  tk 
head  of  the  gland.  New  growths  limited  to  the  {)ancreas  are  geldoo 
susj)ected,  excepting  when  a  pcrsiatent  cholcnnia  suggests  their  prh«MH». 
Symptoms  of  Cancer  of  the  Pancreas. — Epigastric  pain  with 
progressive  emaciation  and  cachexia,  jaundice,  diabetes,  and  fatty  (^ia^ 
rh(ea  suggest  malignant  disease  at  the  head  of  th^  pancreas.  The  pymj^- 
toms,  however,  are  variable.  A  deep-seated,  movable  tumor  in  tbe 
region  of  the  jmncreas  may  confirm  the  diagnosis. 

Cancer  of  the  pancreas  must  be  differentiated  from  cancer  of  the  i>y/«v, 
cancer  of  the  liver  and  gall-bladder^  cancer  of  the  inteatlnes^  and  impadcd  ffail'ttmn. 
It  is  often  impossible  to  make  a  differential  diagnosis  between  a  gall-stone  impacted 
in  the  common  duct  and  cancer  of  tlie  head  of  the  pancreas. 

Treatment. — Riidi(»al  excision  of  malignant  disease  of  the  pancms 
offers  great  technical  difficulties  and  slight  chance  of  {M?rnuinent  cure. 
It  should  be  attempted  only  in  cases  in  which  the  disc»aK^  is  limited  to 
the  fail  of  the  gland.  Palliative  treatment  should  Ik*  dirt»cteil  to  thi' 
relief  of  the  j)ersistent  jaundi(»e.  The  openiticm  demanded  in  these 
cases  is  chole-cyst-enterostomy.  The  anastomosis  should  be  made,  if 
possible,  between  the  gall-bladder  and  the  duodenum. 

The  Spleen. 

(For  Wounds  and  Injuries  of  the  Spleen  see  p.  341.) 
Suppurative  Splenitis ;  Abscess  and  Gangrene  of  the  Spleen. — ^The 
chief  rf///.vr.v  of  suppuration  of  the  spleen  are  septic  embolism  or  infortts 
septic  infection  from  without  or  within  after  injuries,  and  the  extension 
of  sepsis  from  neighbor! njr  organs.  Diffuse  abscesses  of  the  spleen  are 
unconmion.  The  process  is  usually  circumscribed.  In  several  pyemic 
conditions  hemorrhagic  infarcts  of  the  spleen  are  not  uncomiuun. 
Single  or  multiple  abscesses,  small  in  size,  may  enlarge  and  cadesce  iuto 
a  single*  large  abscess  sac  involving  the  whole  orgjin.  Perisp/cnith  may 
result  with  adhesions  to  surrounding  ]>arts,  which  may  guide  tJie  pus 
into  the  abdominal  or  thoracic  cavity,  the  stomachy  or  intestines.  Primaiy 
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mrative  splenitis  occurring  in  malarial  or  typhoidal  conditions  is 
ed  bv  septic  infection  of  an  organ  the  vitality  of  which  has  been 
cened  by  constitutional  disease — an  organ  made  still  more  susceptible 
ascular  engorgement. 

'he  SYMPTOMS  of  splenic  abscess  are  vague.  Unless  the  capsule  is 
Ived,  pain  will  not  be  present.     Though  hectic  fever  may  result,  it 

little  value  as  a  symptom,  because  splenitis  is  usually  secondary'  to 
neral  febrile  disease.  The  vomiting  of  pus  or  blood  or  its  passage 
e  stools  may  occur,  though  rarely. 

he  chief  points  of  diagnosis  are  enlargement  and  tenderness  of 
upleen,  and  possibly  the  presence  of  fluctuation.     The  majority  of 

result  fatally,  before  the  condition  is  suspected.  When  an  abscess 
e  spleen  can  be  made  out,  incision  and  drainage  are  indicated, 
ration  of  the  spleen  is  dangerous  and  should  seldom  be  attempted, 
anfirrene  of  the  spleen  is  the  result  of  intense  septic  infection  of 
spleen.  Its  course  is  so  rapid  and  fatal  that  surgical  treatment 
ely  if  ever  indicated. 

isplacement  of  the  Spleen. — Stretching  of  the  ligaments  of  the 
[1  allows  eliange  in  the  normal  position  of  the  organ.  Extreme 
fes  in  {)osition  other  than  traumatic  prolapse  and  dislocation  are 
I  whenever  chronic  enlargement  of  the  spleen  has  caused  abnormal 
hing  of  the  ligaments.  In  rare  cases  tlie  elongation  of  the  liga- 
s  may  be  congenital,  but  usually  the  condition  is  gradually  acquired, 
lately  the  spleen  may  be  found  in  the  hypogastric  or  umbilical 
1,  the  iliac  fossae,  or  the  pelvis.  The  chief  cause  of  wcuideringr 
n  is  hypertrophy. 

le  RYMr»TOMS  of  wandering  spleen  are  those  of  dragging  of  the 
Ijed  organ  upon  the  stomach  and  the  |)ancreas,  the  circulation  of 
I,  as  well  as  of  the  spleen  itself,  may  be  impaired.  The  splenic 
ent  in  extreme  cases  becomes  stretched  into  a  long  pedicle,  the  twist- 
r  which  has  been  known  to  cause  gangrene  of  the  spleen.  Pain 
>€  constant ;  it  is  produced  by  dragging  on  the  stomach  or  pancreas 

dragging  on  adhesions  to  other  organs. 

le  DIAGNOSIS  is  to  be  made  from  the  characteristic  shape  of  the 
ic  tumor,  with  the  recognition  of  the  hilum.  The  normal  area  of 
ic  dulness  is  replaced  by  an  area  of  tympany.  In  most  casc»s  of 
ering  s]>leen  the  size  of  the  tumor  far  exceeds  the  normal  size 
c  glantl. 

le  TREATMENT  of  this  affcctiou  may  be  i)alliative  or  operative.  A 
>f  palliative  measures  should  be  made  when  the  mobility  is  slight 
lie  symptoms  are  mild.  With  the  jxitient  in  the  dorstil  decubitus  the 
1  should  \ye  held  in  normal  position  by  means  of  compresses  and 
gs.  If  the  hypertrophy  of  the  displaced  spleen  be  due  to  malaria, 
:enipt  to  reduce  the  size  of  the  organ  by  medical  treatment  may  be 
Exi-ept  in  one  or  two  instances,  splenectomy  has  been  the  only 
*  of  radical  cure.  The  mortality  of  splenectomies  for  this  cause 
3cn  slight.  (For  the  operation  of  splenectomy  see  page  398.) 
^pertrophiee  and  Tumors  of  the  Spleen. — Hyj)ertrophies  of  the 
I,  aside  from  the  acute  enlargement  occurring  in  the  course  of  infec- 
diseases,  are  (1)  simple  or  idiopathic ;  (2)  malarial ;  (3)  lcuka3mic 
)seudo-leuksBmic. 
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Idiopathic  hypertrophy  of  the  spleen  is  a  chronic  Lypeqilaai 
occurring  without  changes  in  the  blood  or  the  lymph-nodes.  Theet 
ology  is  obscure. 

The  DIAGNOSIS  of  idiopathic  hypertrophy  can  only  be  made  aiiff 
eliminating  other  possible  causes  of  hypertrophy.  Chronic  malaria isik 
commonest  cause.  Leuksemic  and  pseudo-leukiemic  enlargements  of  iIk 
spleen  are  secondary  to  morbid  changes  in  the  blood-  and  lyniph-svrtenB. 
Leuksemic  conditions  absolutely  contraindicate  surgictd  interfeMit, 
Chronic  enlargement  of  the  spleen  CKXHirs  also  in  cirrhosis  and  «bn 
chronic  diseases  of  the  liver,  in  chronic  pulmonary  disejises  whirhww 
passiv-e  congestions,  in  syphilis  and  amyloid  diseases.  Surjrically  it  I? 
unimportant. 

New  Growths  of  the  Spleen. — Cancer  and  narcoma  of  the  «plrtD 
are  very  rare,  and  are  usually  seconchiiy  growtlis,  though  cancer  b 
been  known  to  be  primarj'  in  the  spleen.  ()/tth  of  the  spl<»tn  luavln 
simple  serous  cysts,  blocxl-cysts,  or  hydatid  cysts.  C^-sts  which  (Hmlaii 
blood  or  serous  fluid  are  of  anatomical  rather  than  of  surgical  intensl 
and  rarely  justify  operative  interference. 

The  splenic  cyst  is  usually  due  to  the  echinocoecus.  The  developiuent  of  tk 
cyst  is  slow,  and  the  symptoms  are  entirely  those  of  pressure — pain  in  the  bick 
and  left  flank,  the  sensations  of  pressure  on  the  stomach  and  intestines  TW 
DIAGNOSIS  is  impossible  except  in  the  presence  of  a  tumor.  Difiercntial  diapwi 
must  be  made  between  hydronephrosis,  new  growths,  and  cysts  of  the  ovary  and  the 
pancreas.  A  hydatid  bruit  ana  fluctuation  may  be  present".  When  exploration  of 
a  splenic  tumor  is  demanded,  laparotomy  rather  than  aspiration  is  indicated^m 
account  of  the  liability  to  hemorrhage  and  extravasation  from  the  use  of  the 
needle. 

Operative  Treatment  of  Splenic  Tumors. — Because  of  tk 
uncertainty  of  diagnosis  in  cases  of  splenic  tumor  tlie  surgeon  can  iievtf 
know  before  exposing  the  spleen  whether  a  spleuotomy  or  a  tqAentdm 
must  be  jierformcd.  The  choice  dej)ends  upon  the  amx^rance  of  tt 
organ  after  exposure  and  the  results  of  aspiration.  The  optjration  of 
splenotomy  should  be  reserved  for  cases  of  cyst  and  of  abscetss. 

Laparo-splenotomy  formerly  meant  extirpation  of  the  spleen,  hut  at 
present  its  use  is  restricted  to  cases  in  which  a  cyst  or  ab.'scess  of  the 
spleen  is  drained  through  an  incision.  The  incision  sliould  he  made  at 
the  border  of  the  ribs,  over  the  most  prominent  portion  of  the  tumor. 
The  chief  care  in  the  operation  is  the  j>revention  of  a  general  septic  wri- 
toneal  infection.  Adequate  drainage  of  the  abscess-cavity  should  !« 
provided  by  means  of  tubes  and  gauze. 

Splenectomy  has  been  jxTformed  for  leukjemic  hypertrophy,  mala- 
rial hypertrophy,  simple  hyj)ertrophy  and  wandering  si>lc»en,  cysts  of  tlie 
spleen,  malignant  disease,  abscess  and  inflammatorj'  changes,  syphilid 
and  amyloid  degeneration,  wounds  and  ruptures. 

Surgical  interference  in  leukemic  enlargement  of  the  spleen  is  contraindicated. 
with  the  possible  exception  of  those  easci*  in  which  the  enan^es  in  the  blood  and 
in  the  lyniph-system  are  slij^ht  and  the  splenic  tumor  large.  Practically,  »pleDe^ 
tomv  is' justifiable  in  simple  or  malarial  hypertrophy,  in  wandering  HpleeD.in  crit, 
in  abscess,  wounds,  and  ruptures,  and  rarely  in  cases  of  malignant  disease. 

The  incision  for  splenectomy  should  be  made  on  the  left  side  of  the 
abdomen  along  the  border  of  the  ribs.  The  situation  and  extent  of  the 
incision  should  in  all  cas(»s  be  such  as  to  facilitate  the  securing  of  the 
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aic  arten',  for  the  chief  danger  in  the  operation  is  hemorrhage.  The 
ion  should  be  made  large  enough  to  admit  the  hand,  in  order  that 
3ugh  exploration  of  the  tumor  and  its  attachments  may  be  made. 
jH^licle  should  be  tied  with  large  silk,  and  if  bloodless  may  be 
ped  into  the  abdomen.  Venous  hemorrhage  should  be  controlled 
gatures  and  gauze  packing. 

plenopexis,  for  securing  the  wandering  spleen  in  its  normal  posi- 
by  means  of  sutures,  has  recently  been  advocated  as  a  routine 
iient  by  Rydygicr.  At  present  no  opinion  as  to  the  value  of  the 
ition  can  be  expressed. 

Surgery  of  the  Liver. 

'or  Wounds  and  Injuries  of  the  Liver  see  p.  341.) 
isplaoements  of  the  Liver. — Congenital  displacements  of  the  liver 
be  either  transposition  of  the  entire  organ,  as  in  situs  traiisversuSy 
rnia  of  the  liver  into  the  abdominal  cavity  through  some  defect  in 
xlomiual  wall  (sec  Fig.  186  in  Chapter  IX.),  or  into  the  thoracic 

•  through  a  deficiency  in  the  diaphragm. 

le  normal  liver,  within  certain  limits,  is  freely  movable,  rising  or 
g  with  intra-thoracic  or  intra-abdominal  pressure.  Stretching  of 
^ments  of  the  liver,  especially  the  suspensory  ligament,  occasionally 
&  in  abnormal  displacement  of  the  liver  or  what  is  called  floal' 
rer.  This  lesion  is  four  times  as  common  in  women  as  in  men. 
.^hief  cause  is  repeated  pregnancies,  associated  with  pendulous 
nens.  The  only  symptoms  are  those  of  pressure — dyspnoea,  nausea, 
ing,  cyanosis,  and  occasionally  jaundice. 
le  DIAGNOSIS  may  be  made  from  the  characteristic  shape  of  the 

•  and  the  presence  of  tympany  in  the  usual  area  of  liver  dulness ; 
poni  the  ease  with  which  the  tumor  may  be  replaced  in  the  normal 
on  of  the  liver. 

le  only  treatment  should  be  the  application  of  bandages  to  hold 
■gan  in  ])lace. 

jscess  of  the  liver  is  due  to  invasion  by  septic  organisms.  Trau- 
tn— contused,  lacerated,  or  penetrating  wounds — is  a  predisjK)sing 
Abscesses  of  the  liver  may  be  of  the  solUary  or  tropicdl  form,  the 
>le  embolic  or  pyrrmic  form  ;  they  may  result  from  gall-stones  or  from 
ration  in  the  bile-dneiM,  Rarely  foreign  bodies  may  pass  from  the 
ch  or  the  intestine  into  the  liver  and  cause  suppuration.  Intestinal 
'^ironoM  are  a  possible  cuuse  of  abscesses  in  the  liver,  esj)ecially 
ildren. 

e  bacteria  of  suppuration  gain  access  to  the  liver  ilirouj^h  the  circulatory  or 
'  tfysteniB  (colon  oacillus).  The  main  route  of  infection  is  by  the  portal 
li rough  which  infective  processes  in  the  intestinal  tract  become  a  frequent 
of  hepatic  abscess. 

?  solitary  or  tropical  abscess  is  most  frequent  in  hot  climates.  It  may  be 
or  double,  but  is  never  multiple.  The  abscess-cavity  may  involve  nearly 
lole  liver,  but  in  about  70  per  cent,  of  the  cases  it  affects  the  right  lobe  only, 
ifection  is  generally  of  dysenteric  origin,  due  to  the  invasion  of  the  amoebae 
jm  the  intestinal  tract.  The  suppurative  process  may  be  limited  by  encap- 
m,  in  which  case  the  pus  is  generally  sterile. 

3patic  abscesses  may  rupture  into  the  lungs,  the  pleune,  the 
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pericanlium,  the  peritoneum,  the  intestines,  the  bile-ducts,  or  the  gall- 
bladder, or  they  may  perforate  externally. 

Multiple  abscesses  of  the  liver  are  always  secondary  to  a  septic  focus  elsewhere. 
They  may  be  caused  by  gastric  or  typhoid  ulcers,  by  fissure  or  ulceration  of  Ae 
rectum,  by  appendicitis,  and  bv  injuries  to  or  operations  unon  the  head.   Hits 
disease  is  always  associated  with  severe  pysemic  symptoms,  tiie  infectious  Droce» 
taking  the  form  of  a  suppurative  pylephlebitis.    Section  of  the  liver  will  Rhow 
multiple  collections  of  pus  in  direct  communication  with  the  branches  of  the 
portal  vein. 

Extension  of  suppurative  processes  from  the  gall-bladder  or  from  the  gall- 
ducts  may  lead  to  a  general  suppuration  in  the  liver — a  lesion  not  associated  with 
so  rapid  or  so  severe  a  general  sepsis  as  is  the  case  in  embolic  abscesses.  Hepatic 
abscess  is  sometimes,  though  very  rarely,  coincident  with,  if  not  dependent  upon, 
cancer  of  the  liver.     Without  exploration  the  complication  can  be  only  suspected. 

DiACfNOSis. — In  contusions  and  penetrating  wounds  of  the  liver 
septi(j  infe(!tion  can  be  detected  by  the  usual  signs  of  localized  peritoDitis 
— pain,  tenderness,  and  fever. 

In  some  cases  of  solitary  abscess  the  disease  may  be  latent  and  the 
lesion  unsuspected.  The  chief  symptoms  of  single  abscess  of  the  liver 
are  hectic  fevers  ric/ors,  marked  general  nfjmSy  and  prof  use  sweating.  An 
enlargement  of  the  lirer  usually  appears  on  the  upper  surface  and  in  the 
right  lobe,  associated  with  tenderness  on  palpation  and  pain  in  the  right 
hyjKH*hondrium,  radiating  into  the  right  back  and  shoulder.  Jaundice- 
is  rare. 

The  SYMi>T()MS  of  multiple  embolic  abscesses  are  those  of  pyemia., 
associated  with  an  enlarged  and  tender  liver.  The  general  course  af 
pyflemic  abscesses  of  tlic  liver  is  severe  and  the  prognosis  grave. 

Abscess  of  the  liver  must  be  diflerentiated  from  intermittent  malaritwi 
fever,  hydatid  cyst  of  the  liver,  abscess  of  the  abdmiinal  wall,  cancer  t\f 
the  liver,  gallstones,  dilated  gallbladder,  and  right-sided  plexiriic^f. 
Examination  of  the  blood  for  the  orgjinism  of  malaria  is  an  important 
means  of  (lifF(»roiitiation. 

The  DIAGNOSIS  is  confirmed   by  the   presenc^^  in  the  stools  oftlie 
amn^bai  coli  of  dysentery.     Cholelithiasis,  with  dilatation  of  the  gal  1- 
bladder,  is  acHHrnijumied  by  a  history  of  gjdl-stones,  by  piroxysnial  pai  u, 
and  by  jaundice.     The  constitutional  symptoms  are  much  less  severe. 
Hydatids  are  nire  ;  their  orrowth  is  slow.     In  the  majority  of  crises  the  re 
is  no  fever;  pain  conies  on  late  and  is  not  severe.     The  g(»neral  coiicli- 
tion  is  but  slitrhtly  (»han^ed.     The  fluid  withdrawn  by  the  asj)iratin^' 
needle  is  clear  iind   may  contain  the  booklets  of  the  parasite.     Sui)l>ii- 
ratin^  hydatid  cyst  is  with  ^rreat  difficulty  distinguished  fnmi  absi'CrJS  y^^ 
the  11  v(»r.    Cancer  of  the  liver  is  generally  a  secondary  growth.    Jaundi^^'o 
is   usually  present   and   hectic  fever  absent.     The   tumor  is  hard  i^^*^^ 
nodular.     AVhen  cancer  is  ass(>ciat(Ml  with  abscess  its  presence  may  ^^^''} 
l)c  sns|M'ctcd.     Ki<rht-sided   ])leurisy,  with  effusion,  must  be  diagnt'^^^" 
cate<l  by  physical  sijrns.     Abscess  in  the  abdominal  wall  gives  nohist^*'^'^ 
of  intestinal  disturbance  and  presents  less  evidence  of  genenil  sepsir^; 

TiiKATMKNT. — Cascs  of  solitary  abscess  or  of  suj>punition  follovV**^'^ 
traumatism  arc  the  only  ones  in  which  surgical  interference  should  l)ec'*  * 
sidcrcd.     Tlic  scvcm'c  i>vieniic  condition  and  the  dissemination  of  the  1^*  ^  ^ 
foci   in   nuiltij)l(^  cniboli(*  abscesses  c(mtra indicate  o|x»nition.     The  ci*- 
are  almost  invariably  fatal.      If*  from  the  ])resence  of  an  external  tiif^^ 
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iiBtitutional  signs  abscess  of  tlie  liver  is  evident,  the  aiir- 
itnient  should  be  free  incision  and  dminage.  Thorough  digital 
on  should  be  made  in  search  of  poij^ible  Kacculations  and 
{  tthsoess-caxities.  Hemorrhage  should  be  checked  by  gauze 
Tlio  after- treiitment  is  that  of  any  internal  abacesa-cavity. 
ilts  in  operated  cases  have  been  excellent, 
tid  GyBts  of  the  Liver  (Fig.  177). — Hydatid  disease  is  rare  in 

The  liver  is  the  oigan  most  freoueutly  affected.  The  pumsites 

liver/coHt  the  hiteMiiuxi  tract  by  the  way  of  the  jwrtal  vein.  The 
f  hydatid  cyst«  of  the  liver  ia  very  slow,  from  i'our  to  twenty- 
i  being  the  iluratiou  of  their  life.  In  many  cases  (he  cyst  never 
ufficient  size  to  caiiw  symptoms ;  in  nmny  the  disease  is  sell- 
nd  the  cyst  becomes  calcified. 

■ssurein  the  region  of  the  liver  ■ 

ts  cauae  pain  and  a  feeling  of 

from  pressure    on    the   dia- 

dyspnrea  and  cough ;  from 
■m  the  portal  vein  or  bile-iltict, 
sum  lice,  and  enlai^ment  of 
11.  The  cyst  may  rupture  into 
ne  or  lunge,  into  the  iwrito- 
externalty.  Spontaneoiu-f  cure 
led  from  perforation  into  the 

tract.  Tnegcncml  condition 
f  but  little  affected.  \\'hen 
on  in  the  cyst-fluid  occurs,  the 
H  suddenly  become  those  of 
bscess. 

ilAOSOsis  may  be  impossible 
e  cyst  is  such  as  to  be  easily 
through  the  abdominal  wall, 
t^  especially  when  mnlti- 
sre  Bometimes  of  great  size 
7);  frequently  their  irregu- 
«hape  may  su^^st  the  natun' 
ease.    A  painless enlargenicnt 

iver,  a  fluctuant  and  tens*;  iiyn^M^.cyiuoi_tt^m<>riKcy«  iiviTiwam-n 
id  an  occasional  hy<latid  frc- 

>  enggcstive  signs.  The  disease  has  been  mistaken  for  cjin- 
lydronephrosis,  for  dilatation  of  the  gall-bladder,  for  right- 
luml  efrnsion,  and  for  abdominal  aneurism.     The  tumor  of  an 

gull-bladder  is  pear-shai)ed,  and  is  usually  accompanied  by 
of  gall-stones  or  of  catarrhal  or  obstructive  jaundice.  In 
lie  kidney  the  colon  lies  in  front  of  the  tumor;  in  hydatid  cysts 
■er  it  lies  behind.  A  cyst  of  the  liver  moves  with  respiration. 
e  diaphragm  is  pushed  np  by  the  pressure  from  hydatid  cyst  of 

the  neart  will  be  found  more  displaced  than  in  cases  of  pleural 

In  some  instances  it  may  l>e  necessary  to  resort  to  the  aspirating 

establish  the  diagnosis. 

TMENT. — When  hydatid  cysts  of  the  liver  are  lai^  enough  to 

Dsticated  with  a  fair  degree  of  certainty,  operation  should  be 
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pericanlium,  the  peritoneum,  the  intestines,  the  bile-ducts,  or  the  gall- 
bladder, or  they  may  perforate  externally. 

Multiple  abscesses  of  the  liver  are  always  secondary  to  a  septic  focua  eUenhfit 
They  may  be  caused  by  gastric  or  typhoid  ulcers,  by  fissure  or  ulceration  of  the 
rectum,  by  appendicitis,  and  bv  injuries  to  or  operations  upon  the  head.  TUn 
disease  is  always  associated  with  severe  pyaemic  symptoms,  tnc  infectious  nrrtoM 
taking  the  form  of  a  suppurative  pylephlebitis.  Section  of  the  liver  will  »hAw 
multiple  collections  of  pus  in  direct  communication  with  the  branches  uf  the 
portal  vein. 

lixtension  of  suppurative  processes  from  the  gall-bladder  or  from  the  gill- 
ducts  may  lead  to  a  general  suppuration  in  the  liver — a  lesion  not  asetociatKi  irith 
so  rapid  or  so  severe  a  general  sepsis  as  is  the  case  in  embolic  alxtiiceascsi.  Hcpitir 
abscess  is  sometimes,  tliough  very  rarely,  coincident  with,  if  not  dependent  Uffcia. 
cancer  of  the  liver.     Without  exploration  the  complication  can  be  only  8U!i|iect«4l 

Diagnosis. — In  contusions  and  penetrating  wounds  of  the  liver 
septic  infection  can  be  detected  by  the  usual  signs  of  localized  {HTitoDitis 
— pain,  tenderness,  and  fever. 

In  some  cases  of  solitary  abscess  the  disease  may  be  latent  and  the 
lesion  unsuspected.  The  chief  symptoms  of  single  abscess  of  the  liver 
are  liectie  fever,  rigors,  marked  general  sfpsis,  and  profuse  mceativg,  A% 
enhirgeineiii  of  the  liver  usually  appears  on  the  upper  surface  and  in  the 
right  lobe,  associated  with  tenderness  on  ])alpation  and  jxiin  in  the  right 
hypochondrium,  radiating  into  the  right  back  and  shoulder.  Jnnntlire 
is  rare. 

The  SYMi»TOMS  of  multiple  embolic  abscesses  are  those  of  pyiemia, 
associated  wnth  an  enlarged  and  tender  liver.  The  general  course  «»f 
pytemic  abscesses  of  the  liver  is  severe  and  the  prognosis  grave. 

Abscess  of  the  liver  must  be  differentiated  from  intermittent  mnlnrial 
fetter,  hydatid  cyst  of  tfie  liver,  absc^s  of  the  abdominal  trail,  cancer  nj 
the  liver,  gall-stones,  dilaied  gall-bladder,  and  right-nided  jAeurvf^, 
Examination  of  the  blood  for  the  organism  of  malaria  is  an  important 
means  of  differentiation. 

The  DIAGNOSIS  is  confirmed  by  the  presence  in  the  stools  of  the 
amoebae  coli  of  dysentery.  Cholelithiasis,  with  dilatation  of  the  gall- 
bladder, is  accomj)anied  by  a  history  of  gall-stones,  by  paroxysmal  pain, 
and  by  jaundice.  The  constitutional  symptoms  are  much  less  seven*. 
Hydatids  are  rare  ;  their  growth  is  slow.  In  the  majority  of  crast»s  thon* 
is  no  fever ;  ]>ain  comes  on  late  and  is  not  severe.  The  general  I'oiMli- 
tion  is  but  slightly  changed.  The  fluid  withdrawn  l)v  the  aspiratinsr 
needle  is  clear  and  may  contain  the  booklets  of  the  jmrasite.  Suppu- 
rating hydatid  cyst  is  with  great  difficulty  distinguishe<l  from  abscess  of 
the  liver.  Cancer  of  the  liver  is  generally  a  secondary  growth.  Jaumlicf 
is  usually  ]>resent  and  hectic  fever  absent.  The  tumor  is  hanl  aiiJ 
ncxlular.  AVhen  cancer  is  ass(x?iated  with  abscess  its  presence  may  uoi 
be  susjK'cted,  Right-sided  pleurisy,  wnth  effusion,  must  be  diagnueti- 
cated  l)v  j)hysic4il  signs.  Abscess  in  the  abdominal  wall  gives  no  history 
of  intestinal  disturbance  and  presents  less  evidence  of  general  sepsi:?. 

Trkatment. — Cases  of  solitary  abscess  or  of  suppuration  following: 
traumatism  are  the  only  ones  in  which  surgical  interference  should  be  con- 
sidered. The  severe  pyajmic  condition  and  the  dissemination  of  the  pu^- 
foci  ill  iiiiiltiple  einholic  abscesses  contraindiaitc  operation.  The  <^*^ 
are  almost  invariably  fatal.     If  from  the  presence  of  an  external  tumor 
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and  from  constitutional  signs  abscess  of  the  liver  is  evident,  the  sur- 
gtcaX  treatment  should  be  free  incision  and  drainage.  Thorough  digital 
exploration  shoidd  be  made  in  search  of  p<»ssible  sacculations  and 
eecondaT7  abscess-cavities.  Hemorrhage  shoulil  be  checked  by  gauze 
^cking.  The  after-treatment  is  that  of  any  internal  abscess-cavity. 
The  results  in  operated  cases  have  been  excellent. 

Hydatid  CyBts  of  the  Liver  (Fig.  177). — Hydatid  disease  is  rare  in 
America.  The  liver  is  the  oi^n  most  frequently  affected.  The  parasites 
reach  the  liver/roHi  the  intailinal  trad  by  tlie  way  of  the  portal  vein.  The 
growth  of  hydatid  cysts  of  the  liver  is  very  slow,  from  four  to  twenty- 
five  years  being  the  duration  of  their  life.  In  many  cases  the  cyst  never 
Kttains  sufBcient  size  to  cause  symptoms;  in  many  the  disease  is  self- 
liniite<l  and  the  cyst  becomes  calcitied. 
From  pressure  in  the  region  of  the  liver  ^^^'  "  ■ 

large  cysts  cause  pain  and  a  feeling  of 
weight ;  from  pressure  on  tlie  dia- 
phragm, dyspnoea  and  cough ;  from 
pressure  on  the  portal  vein  or  bile-duet, 
atKntes,  jaundice,  and  enlai^ment  of 
the  spleen.  The  cyst  may  rupture  into 
the  pleune  or  lungs,  into  the  perito- 
neum, or  externally.  Spontaneous  cure 
has  resulted  from  perforation  into  the 
■nte.<itinal  tract.  Tne  general  condition 
i«  usually  but  little  affected.  When 
suppuration  in  the  cyst-fluid  occurs,  the 
syoiptoins  suddenly  become  those  of 
hepatic  abscess. 

The  DIAQNUSIS  may  be  impossible 
uuloss  the  cyst  is  such  as  to  be  easily 
palpated  through  the  abdominal  wall. 
The  cysts,  especially  when  multi- 
lobular, are  sometimes  of  great  size 
(Fig.  177);  frequently  their  irr^u- 
larity  in  shape  may  surest  the  nature 
<if  the  disease.  A  painless  enlargement 
in  the  liver,  a  fluctuant  and  tense  iiy<i"iiirj 
tumor,  and  an  occasional  hydatid  fre- 
mitus are  suggestive  signs.  The  disease  has  been  mistaken  for  can- 
cer, for  hydronephrosis,  for  dilatatioi]  of  the  gall-bladder,  for  right- 
si<led  pleural  enusion,  and  for  abdominal  aneurism.  The  tumor  of  an 
enlarged  gall-bladder  is  pear-shaped,  and  is  usually  acconipimied  by 
a  history  of  gall-stones  or  of  catarrhal  or  obstructive  jaundice.  In 
cysts  of  the  kidney  the  colon  lies  in  front  of  the  tumor ;  in  hydatid  eysts 
of  the  liver  it  lies  behind.  A  cyst  of  the  liver  moves  with  respiration. 
When  the  diaphragm  is  pushed  up  by  the  pressure  from  liydatia  cy,st  of 
the  liver,  the  neart  will  be  found  more  displaced  than  in  cases  of  pleural 
etTufiion.  In  some  instances  it  may  be  necessary  to  resort  to  the  aspirating 
needle  to  establish  the  diagnosis. 

Treatment. — When  hydatid  cysts  of  the  liver  are  lai^  enough  to 
be  diagnosticated  with  a  fair  degree  of  ccrtiiinty,  operation  should  be 
Vol.  II.— !■ 
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performed.  Aspiration,  except  as  a  diagnostic  measure  in  obscure  caaes, 
is  not  to  be  advised,  not  only  because  of  the  dangers  attending  it, 
but  because  it  will  not  remove  the  mother  cyst.  Electrolysis  and  injec- 
tions of  iodine  have  been  tried  without  permanent  success.  In  draimif 
a  hydatid  cyst  the  incision  should  be  made  over  the  most  prominent  part 
of  the  tumor,  the  peritoneum  cautiously  opened,  and  the  tumor  exp(«ed. 
Adhesions  of  the  cyst  to  the  parietal  peritoneum  are  rarely  found.  Afttr 
thoroughly  walling  off  the  general  peritoneal  cavity  with  gauze  the  ten- 
sion of  the  cyst  may  be  cautiously  relieved  by  removing  some  of  the 
fluid  with  the  aspirating  needle.  After  the  cyst-cavity  lias  been  thor- 
oughly evacuated  through  free  incision  and  digital  exploration,  its 
wall  should  be  stitched  to  the  parietal  peritoneum  and  the  sac  packed 
with  gauze  around  drainage-tubes.  Tne  after-treatment  consists  b 
thorough  antiseptic  irrigation. 

Total  excision  of  a  large  hydatid  cyst  has  been  rcjx)rte<l,  as  well  as  ex- 
cision of  several  small  cysts.  The  difficulties  and  dangers  from  heniorrlmge 
in  such  a  procedure  contraindicate  its  adoption  as  the  routine  uieth<id 
of  treatment. 

Tumors  of  the  Liver. — The  forms  of  new  growth  found  in  the 
liver  are  carcinomata,  sarcomata,  angeiomata,  gummata,  and  lymphomata. 
They  are  rarely,  if  ever,  amenable  to  surgical  treatment.  Malignant 
growths  in  the  liver  are  usually  secondary.  A  few  instances  have  been 
reported  in  which  extirpation  of  primary  sanromatous  or  carcinomatnu* 
nodules  in  the  liver  has  been  attempted.  The  disease,  however,  ha* 
always  rapidly  returned,  either  in  the  liver  or  elsewhere. 

Simple  serous  and  dermoid  cysts  are  occasionally  found  in  tlie  liver. 
When  of  sufficient  size  to  be  noticed  tliey  should  be  treated  in  the  same 
way  as  hydatid  cysts  of  the  liver. 

Oholblithiasis  and  Surgery  of  the  Oall-bkadder. 

MaJLformations  of  the  Gall-bladder. — Congenital  absence  of  the 
gall-bladder  and  variations  in  the  size  and  situation  of  the  intestinal 
opening  of  the  gall-duct  have  occasionally  been  noted. 

Gall-stones  are  a  common  affection  of  middle  and  advana*<] 
life.  Three-fourths  of  all  the  cases  are  found  in  women.  Gall-stone? 
are  usually  formed  in  the  gall-bladder,  very  rarely  in  the  small  bnuiches 
of  the  hej>atic  duct  in  the  liver  itself.  Their  formation  probably  is 
associated  with  some  slowing  of  the  biliary  flow  and  with  cat:irrhal 
disease  of  the  mucous  membrane.  So  long  as  gall-stones  remain  in  the 
gall-bladder  they  may  cause  no  symptoms.  The  pathologival  effeei»  of 
gall-stones  are — biliary  eoUvy  due  to  the  passage  of  stones  through  the 
duets,  ohstruction  of  the  duets,  and  septic  invcmoUy  leading  to  suppuniinni 
in  the  gsdl-bladder  and  ducts,  to  ulceration,  |)erforation,  abscess  of  the 

liver,  etc. 

Symptoms. — Paroxysmal  affaeks  of  pain,  with  or  without  brief 
jaundiee,  followed  by  ]x»riods  of  complete  remission,  point  to  the 
passage  of  gjiU-stonos  through  the  cystic  duct.  Persistent  nain,  with 
more  or  less  jxTsistont  jainulice,  indicates  the  slow  passage  ol  a  biliary 
calculus  from  the  gall-bladder  through  the  common  duct  to  the  duo- 
denum. 


tinued  ii^tniction  the  fluid  c 


i  of  the 
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The  DIAON0618  of  gall-Htone  colic  is  generally  easy,  but  it  must  be 
xpected  that  at  times  cancer  in  the  vicinity  of  the  gall-bladder  will  be 
>and  associated  with  calculi,  A  certain  percentage  of  cases,  mainly 
iie  caaes  of  the  passage  of  stones  through  the  cystic  duct,  have  no 
aundice.  In  these  ca-^es  the  diagnosis  is  not  so  evident.  Youth  in  a 
atient  makes  the  existence  of  malignant  disease  improbable. 

Complete  obstnictiou  or  the  cystic  duct  from  impaction  of  a  stone  or  from  other 
tunes  ma;  result  in  a.  dilatatiou  of  the  gall-hladder,  whicli  m&v  attain  e 
mportions.    The  tumor  may  fill  the  entire  right  baif  of  the  a\)doi 
Ktend  intothe  pelvis.     In  Ion  '        '     '   ■       '       -'     --■' 

all-bladder  maj  be  clear  or  t\\{^ 
lace,  and  cause  empyema  of  the  gall-b 

ifferentiated  from  cystic  tumors  of  the  kidney,  pancreae,  c. „. „ ,.. 

>ilatation  of  the  gall-bladder  from  the  impaction  of  calculi  in  tfie  cystic  duct  ia 
nattendcd   by  jaundice. 

Impaction  in  the  common  duct  ustmllv  eaui^es  nmrked  dilatation 
f  the  gall-bladder ;  it  causes  dilatation  of  the  branches  of  the  hepatic 
uet,  and  may  result  in  pronoiince<l  and  fatal  jaundiee.  Infection  of  the 
lucous  membrane  of  tlie  gall-bladder  or  of  the  biliary  ducts  may  oct^ur 
t  any  time  through  minute  injuries  to  the  epithelium.  The  usual  forms 
r  bacteria  are  the  bacillus  cofi  commimiw,  the  streptococcus,  and  various 
aphylococci.  Infection  through  the  cystic  duct  may  cause  empyema 
*  u  dilated  gall-bladder ;  it  may  convert  a  caianhul  cholangifin,  tlie 

Fio.  178. 


ll-bladdei  contracted  upon  a  rbII- 


sual  accompaDimont  of  gall-stone  impactions  in  tlie  common  duct,  into 
suppurative  cholangitis,  from  which  aijscess  of  the  liver  may  result. 
LCtite  phlegmonous  cjrstitiB  may  occur  as  an  indirect  ser^uencc.  The 
n-callcd  hepatic  fever  commonly  ascribed  to  chronic  catarrhal  cholangitis 
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of  the  common  duct  ia  probably  due  to  septic  causes.  The  septic  pnicN 
may  cause  ulceration  and  perforation  of  the  gall-bladder  or  its  diWi: 
it  often  extends  to  the  peritoneal  coats,  causing  firm  adhedons  cf  ilit 
gall-bladder  to  neighboring  structures.  It  ie  not  uncommon  to  find^ 
gall-bladder  thickened  and  contracted  upon  a  large  stone  (Fig.  liil, 
buried  in  firm  adhesions  extending  to  the  colon,  the  duodenimi,  wtlv 
pylorus.  Such  adhesions  greatly  increase  the  difficulties  of  operaliMi!  1 
upon  the  gall-bladder.  1 

Perforation  of  the  gall-bladder  or  ducts  ftom  the  ulceration  of  ' 
calculi  or  from  rupture  may  result  in  external  or  internal  li8tulf,r»T 
in  direct  extravasation  into  the  general  abdominal  ca\'ity,  with  gtnnJ 
or   local   peritonitis  (Fig.  179.)    Perforation  may  take   place  iototlxc 


Fio.  179. 


Perlbraling  uleer  of  the  |ta1l-bl»dder  causing  de»lh  ftom  peritnnlti*  {W«neti  MiutiiDl 


pleura  or  into  the  lung.  Internal  biliary  fistulfs  have  been  fuunJ 
l>etween  the  gall-bladder  and  the  intestines;  rarely  between  the  gill* 
bladder  and  the  stomach,  and  still  more  rarely  between  the  gall- and 
the  urinary  bladder ;  in  the  miijority  of  cases  perforation  takes  place  intit 
the  duodenum.  Jjargc  gall-.stones  not  infreipiently  ulcerate  into  the  inws- 
final  tract  and  liecome  a  cause  of  acute  obstruction. 

Stricturea  in  the  common  duct,  and  also  in  the  cystic,  usuall.v 
originate  from  an  old  gall-stone  im])action  through  the  cicatricial  am- 
traction  of  the  injiire<l  mucous  membrane ;  they  may  he  occasioQsH.^ 
due  to  catarrhal  or  diphtheritic  ulceration. 

The  DIA0S08IS  of  biliary  colic  must  be  made  from  tlie  paroxyaiMl 
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naliire  of  tlie  attacks,  with  or  without  jaundice.  The  discovery  of  a. 
jull-atope  in  the  fleck's  will  positively  establish  the  diitgnosis.  Ptiraiatent 
imiii  and  Jaundice,  following;  a  histon'  uf  a  number  of  paroxysmal 
atlacki-,  point  to  a  stone  in  the  ooinmon  duct.  When  the  cliicf  symp- 
tom if  jaundice,  the  diagnosis  between  a  stone  impacted  in  the  common 
duct  iind  malignant  disease  may  be  impossible.  Indeed,  cancer  often 
nimplicntt^  retained  or  impacted  gall-stones.  Exploration  often  shows 
that  tlie  jaundice  is  cansed  by  tlie  pressure  of  a  malignant  growth  upon 
ihir  tMimmoQ  duct  Malignant  disease,  situated  in  the  head  of  the  pan- 
(Rusand  obstructing  the  biliary  flow,  moat  closely  siraulatos  an  impaut^-d 
jtrae.  Obstniction  of  the  duct  by  the  pressure  of  non-malignant  growths 
canoot  be  absolutely  diagnosticated.  Symptoms  of  Jaundice  and  emaci- 
ulion  may  be  the  result  of  a  complete  obstruction  of  benign  origin,  of 
IwpelKw  intra-heputic  disease,  or  of  the  pressure  of  an  extra-hepatic  malig- 
imut  growth.  The  completeness  of  the  biliary  obstniction  is  important. 
In  many  forms  of  intra-hepatic  disease  attended  by  jaundice  there  is  a 
iliflilaDiount  of  biliary  secretion,  which  makes  its  way  into  the  intestine 
BiLO  may  be  found  on  examination  of  the  feeces.  In  mcchaoieal  obstrnc- 
tiiin.mi  the  other  hand,  the  biliary  flow  is  totally  shut  off  by  occlusion  of 
the  bile-  or  common  ducts  and  tlie  freces  contain  no  bile.  Moreover,  in 
*  ni(chanicnl  obstruction  there  may  be  temporary  relaxation  of  the  pres- 
sure causing  it,  with  sudden  appearance  of  oile  in  large  quantities  in  the 
''ntaitinal  tract. 

Cy*tic  tamors  of  the  kidney,  pancreas,  storaaoh,  ovary,  omentum,  or  metientery, 
"nd  bydatid  cysts  of  the  liver  muy  at  timea  be  confuunded  with  dilated  gall-bladder 
'J'**Ce(«npani«l  by  jaundice.  The  shape,  location,  and  mobihty  of  the  tumor,  witii 
'■e  evidence  gained  by  aapiration,  throw  light  upon  the  diagnosis.  In  some  cases 
"  '*  diagiiOHis  can  be  made  only  by  exjiloratory  operation. 

IsdicatioDB  for  Operation. — Prolonged  pain  in  the  region  of  the 
*^'i-bladder,  choltemia  without  pain  and  without  positive  evidence  of 
I  '"feunic  disea-i^e,  and  paroxysmal  pain,  with  the  discovery  of  gall-stones 
j_  *  _tlie  ficces,  are  conditions  demanding  operati\e  interference.  Distinct 
^^**«lencc3  of  malignant  disease,  such  as  nodidar  masses  in  the  liver,  with 
^^^''liexia,  contraindicate  operation,  except  for  the  relief  of  pain,  and  then 
■^  when  gall-stones  are  diagnostitiilcd.  Marked  diminution  in  the 
*^  of  the  liver,  associated  with  asiites,  contmindieates  interference. 
StTRGlCAL  Treatment, — CholecystotoEny. — This  operation  con- 
J  '^tfi  in  incision  of  tlie  gall-bladder.  The  gall-bladder  is  first  sewed  into 
J  *«•  abdominal  wound  ;  it  may  be  incised  at  once,  or  the  opening  may  be 
*  *^=fV;Treil  for  two  or  three  days.  Ideal  cholecystotomy  for  gall-stones 
'^"'^'isi^ts  in  oi^nintr  the  gall-bladder  immediately,  removing  the  stone, 
*^l«»sini;  till-  "oiiiiil  in  the  gall-bladder  by  interrupted  Leml)ert  stitches, 
.^**J>l!ii-ing  it  in  till'  ;il"lominaI  cavity,  and  closing  the  abdominal  wound, 
-^•'  Li-n  pr.icliciiMi',  (his  is  a  better  method  than  that  of  leaving  the  gall- 
**l»*dder  oj^n  with  jjermanent  drainage,  because  a  biliary  fistula  is  thereby 
^V-oided.  After  drainage,  the  flow  of  bile  may  persist  for  many  months 
^t»d  necessitate  a  second  operation  to  close  it.  When  the  gall-bladder  is 
■^**  motract^d  that  it  cannot  be  sutured  into  the  abdominal  wound,  inemon 
Wp'^i^  draiitage  or  total  exHrptUton  may  be  performed.  The  method  of 
K**rBiaage  consists  in  the  use  of  rubber  drainage-tubes  surrounded  by 
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Cholecystectomy. — Extirpation  of  the  sail-bladder  is  de^irahle 
when  its  walls  are  thickened  and  friable  and  contracted  iiix)n  one «« 
more  stones.  The  stones  may  be  removed  and  extravasation  maybe 
avoided  by  tying  off  and  removing  the  gall-bladder,  stones  and  all.  Thi* 
procedure  should  not  be  attempted  unless  the  gall-bladder  can  be  eeji- 
rated  easily  from  adjoining  structures.  Drainage  is  a  M'ise  prec^utioD 
after  this  operation. 

In  malignant  disease  of  the  gall-bladder  total  extirpation  is  the  only 
operation  offering  any  chance  of  permanent  cure.  The  operation  is  justi- 
fiable only  when  the  disease  is  limited  to  the  gall-bladder. 

Operations  upon  the  Cystic,  Hepatic,  and  Common  Ducts. — Few 
conditions  of  the  cystic  duct  admit  of  operative  manipulation.    Rcnio\*al 
of  calculi  in  this  duct  by  incision,  if  possible,  is  preferable  to  pro- 
longed manipulation  with  the  hands  or  with  forceps.     Operations  u]K)q 
the  hepatic  and  common  ducts  are  indicated  when  stones  are  impacted 
in  either,  and  cannot  be  removed  by  dilatation  of  the  cystic  duct  or  by 
reasonable  efforts  at  crushing.     Care  must  be  taken  when  making  tbr 
incision  to  avoid  the  hepatic  artery  and  the  portal  vein.     After  being 
incised,  the  ducts  shoulcl  be  carefully  closed  with  sutures. 

The  poesibility  of  performing  this  operation  will  depend  upon  the  build  of  tbe 
patient,  the  thickness  of  the  abdominal  wall,  the  depth  of  the  wound,  the  number 
and  firmness  of  adhesions,  the  reflections  of  the  normal  peritoneum,  and  the  cod- 
dition  of  the  duodenum,  stomach,  and  colon.  Even  when  the  sutures  have  been 
accurately  applied  provision  for  leakage  of  bile  must  be  made.  In  all  operaliom 
on  the  ^all-bladder  or  ducts  great  care  must  be  taken  to  avoid  contamination  of 
the  pentoneum  with  bile. 

Cholecystenterostomy. — In  chronic,  organic,  non-calculous  obstnw- 
tion  between  the  liver  and  the  duodenum,  in  order  to  avoid  a  chronic 
and  fatal  cholseraia  provision  must  be  made  for  the  artificial  escape  of 
bile,  either  externally  or  into  the  intestine.  Anastovnosis  between  the 
gall-bladder  and  the  duodenum  is  to  be  preferred,  but  when  the  local 
anatomical  conditions  render  this  impossible  deination  of  the  bile-Jlote  into 
the  colon  may  be  effected.  Anastomosis  may  be  made  witliout  the  aid 
of  mechanical  devices  or  with  the  aid  of  Senn's  plates  or  the  Murphy 
button.  Many  cases  of  the  successful  |)erformance  of  tliis  operation 
with  the  Murphy  button  have  been  reported  within  the  last  two  or  three 
vears. 

If  for  any  rea.son  the  gall-bladder  cannot  be  utilized  in  making  the  anantomo- 
sis,  in  some  cases  the  common  duct  may  be  isolated  above  the  obstruction  ftiid 
fastened  into  the  duodenum  or  the  colon.  Such  a  procedure  maybe  powiblewben 
the  obstruction  is  near  the  duodenum.  Operations  upon  the  common  duct  by  wny 
of  the  internal  surface  of  the  duodenum  may  be  practised  under  exceptional  cir- 
cumstances. Organic  obstructions  situated  in  the  hepatic  duct,  above  tne  juncture 
with  the  cystic,  admit  of  no  relief,  except  occasionally  by  the  formation  of  a  biliary 
fistula  above  the  constriction. 


CHAPTER   IX. 

HERNIA. 

Bv  Maurice  H.  Richardson,  M.  D. 


The  protrueion  of  an  internal  organ  through  a  eougenital  or  an 
tcqiiired  opeoipg  in  confining  structuroa  is  called  hernia  of  that  organ. 
Tile  term  hernia  must  be  qualified  to  denote  the  organ  involved,  as 
itnia  eerehri,  hernia  tentUi,  etc.     Hernia  used  alone  nicanti,  as  a  surgical 
term,  a  protrusion  of  the  intestine,  of  the  omentum,  or  of  both  from  the 
""  ^I_v  of  the  abdomen  through  eonie  defect  in  its  parietes. 
Hemiie  are  best  classified  according  to  their  anatomical  situation  : 
Congenital, 
Funicular, 
Infantile, 
^^  Acquired. 
Direct,         Acquired. 


liupihm/, 


flndirect, 


Femoral. 


i  Congenital 
Infantile, 
Acquired. 


Venlral  hernia  and  hei 
alba  (other  than  ui 


liie  in  the  linea 

ibiliail), 


C  Epigastric. 

As  the  result  of  laparotomy 
or  other  wounds. 

As  the  result  of  congenital 
[     fiiilure  of  development. 


n-     J  ,■      f  Congenital, 

*^      -'  '   L  Acquired — Irauraatic. 

Gluteal  or  Inchiatic. 
Obturator. 
Perineal, 
Lumbar, 
Saaro-rectn/, 
Rttroprritoh  eal. 
PmperitoiKa/. 

Ueniiie  are  either  congenital  or  acquired.  Congenital  herniie  are 
'  by  developmental  defects  in  the  peritoneum  or  in  the  abdominal 
II.  TtiP  chief  cause  of  acquired  hernia  is  increased  abdominal  pres- 
V,  constant  or  intermittent.  Acquired  hernite  may  be  of  slow  or  of 
Uvn  development.     Increased  abdominal  pressure  may  be  due  to^ 

i.  Occupation  (involving  sudden  and  severe  exertion,  especially  in 
a  stooping  posture). 

2.  Pregnancy  (pressure  upon  and  weakening  of  the  abdominal  wall). 
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3.  Disease — 

(a)  Clironic  lung  affections  (cough) ; 
(6)  Stricture  of  the  urethra  (straining) ; 

(c)  Prostatic  hypertrophy  or  urinary  calculus  (straining); 

(d)  Phimosis  (straining) ; 
{e)  Const ii)ation  (straining) ; 
(/)  Ascites  (pressure  u|K>n  and  weakening  of  the  abdominil 

walls) ; 
{g)  Abdominal  tumors  (pressure  upon  and   weakening  of  ibt 
abdominal  walls). 
Other  causes  contribute  more  or  less  directly  to  the  production  t<f 
hernia.      Among  them  are  simple  weakness  of  the  alxlomiual  walk 
trauma,  and  surgical  operations. 

Trauma,  except  as  a  cause  of  strain,  rarely  causes  hernia.  It  may,  howeyer, 
produce  a  ventral  hernia  by  direct  rupture  of  the  abdominal  muscles.  LaparutoDT 
wounds  are  prolific  sources  of  ventral  hernia,  especially  those  which  cannot  lie 
immediately  closed  because  of  the  necessity  for  drainaffe.  Even  in  abdomiul 
incisions  which  are  immediately  sutured,  ana  which  heal  l>y  first  intention,  a  renr 
considerable  number  of  herniae  result. 

Anatomically  a  hernia  consists  of  the  new  (peritoneum),  the  vonifnU 
of  the  sac  (bowel,  omentum,  or  both),  and  its  external  eoverinffs  (muscles 
fasciae,  and  skin). 

The  sac  is  formed  of  peritoneum  which  is  pushed  ahead  by  the 
abdominal  pressure  exerted  upon  the  protruding  viscus,  usually  intes- 
tine and  omentum.  There  is  at  first  a  bulging  of  tlie  peritoneum,  then 
a  conical  protrusion,  which  more  and  more  eiSectively  ailates  the  weak- 
ening parietes.  As  soon  as  the  dilatation  is  sufficiently  large,  a  coil 
protrudes  and  pushes  its  way,  w^ith  greater  rapidity  than  before,  among 
the  less  resistant  structures  of  the  abdominal  wall.  The  escape  throiijrh 
the  muscular  and  ai)oneurotic  layers  is  doubtless  gradual  and  impercept- 
ible ;  among  the  outer  layers,  rapid  and  conspicuous.  Hernial  tumors 
that  suddenly  appear  after  violent  exertion  have  doubtless  alreiidy  made 
their  way  through  the  inguinal  canal  to  the  external  ring ;  as,  for  exam- 
ple, inguinal  hernia. 

The  nhtjsical  appearance  of  the  sac  depends  upon  the  age  of  the  hernia,  the 
degree  ot  distention,  the  amount  of  irritation,  etc.  It  may  be  opaque  and  thick- 
ened or  translucent  and  thin,  smooth,  here  and  there  constricted,  easily  separated 
from  surrounding  structures  or  intimately  adherent  to  them. 

In  congenital  hernke  the  peritoneal  pouch  exists  at  birth  ;  in  acqtnml 
it  is  formed  by  pressure  through  natural  or  accidental  openings  in  the 
abdominal  parietes.  AVhen  the  contents  of  the  sac  consist  solely  of 
intestine,  the  hernia  is  called  an  ent^roc^Ie;  when  they  are  nuide  up  of 
omentum,  an  epiplocelc  ;  when  of  both  intestines  and  X)mentuni,  an  enUro- 
epiploeele. 

The  structures  that  cover  the  hernial  sac  vary  with  the  locality  of  the  heroia. 
They  consist  of  fascise,  tendons,  muscles,  and  skin.  Anatomically  these  lavers  trr 
distinct  and  traceable  to  definite  structures  derived  from  the  abdominal  wall;  hup 
gically  they  are  indefinite,  and,  except  the  most  characteristic,  seldom  distin- 
guished. 

The  escape  of  abdominal  viscera  may  cause  at  times  not  even  annoyance;  it 
may  be  attended  by  discomfort,  and  at  times  by  severe  pain.  A  simple  reducible 
hernia  may  eiscape  the  patient's  attention  until  a  tumor  is  discoverea  or  thepaio 
of  strangulation  begins.     (See  Strangulated  Hernia.) 


f 


WAOlfOSK  OF  HERNIA. 

The  phifMceU  eridenee  of  lieraia  consists  in  a  tumor,  more  or  less 
niBfkwl,  at  one  of  tlio  usual  scats  of  hernia.  In  size  hernial  tumors 
within  extreme  limits  (Fig.  180).  In  the  inguinal  variety  a  scrotal 
tumor  may  reach  to  the  knees  without  serioiw  symptoms ;  a  fatal  stran- 
^biion  may  occur  without  a  perceptible  timior.  Umbilical  and  ventral 
htmim  sometimes  attain  enormous  dimensions,  and  contain  so  lai^ 
u  pmportion  of  the  abdominal  contents  that  the  abdominal  cavity  in 
llir  I'Outse  of  years  becomes  too  small  to  contain  them  on  attempted 
ieiiii<ti<>n. 

The  Diagnosis  of  Hernia. — Hernia  in  general  is  recognized  by  the 
jire-euix',  at  one  of  the  usual  seats  of  the  lesion,  of  a  painless  tumor, 
whicli  di.-apiK-nrs  in  the  recnmlKint  posture  and  reappears  in  the  erect ; 
which  even  in  the  erect  position  can  be  replaced;  wliich  may  be  tym- 
puu'tic,  an<l  which  disappears  with  a  gnrgle.  (For  the  diagnosis  of 
spedal  herniee  see  Special  Herniee.) 

The  physical  examination  of  a  hernia  should  be  made  with  the 
|«li*nt  in  tlie  erect  and  then  in  the  recumbent  posture.  The  tumor 
rihmhi  l>e  pal]tated,  pereus^d,  and  auscultated.  (See  Special  Uemise.) 
Tilt-  rotttetitu  of  a  hernial  sac  may  be  easily  returned  to  the  abdominal 
«vity  or  they  may  be  jiermanently  fastened  in  the  sac ;  they  may  become 
flistended  with  impacted  fecal  masses  ;  they  may,  with  the  sac,  become 
iiiflaiued ;  or  they  may  become  necrotio  from  the  cutting  off  of  the  bUnxl- 
wipply. 

Hernia  clinically  considered  with  reference  to  these  conditions  may 
i»e — 

1.  Rnhu-iblf. 

2.  Irreducible. 

3.  iTwarcfrated  or  obntruded, 

4.  Inflamed, 

5.  StroMjataled  and  gangrenous, 

\n)  A  Teduciblf  hernia  is  one  in  which  the  contents  of  the  sac  can  be 
'"'eaulilv  n'turned  to  the  alxlominal  cavity.  Such  a  hernia  appears  as  a 
*>^»«Baed  or  {iear-shape<l  tumor,  usually  soft  and  inelastic  on  palpation, 
*y  mponilie  on  percussion.  It  receives  a  perceptible  impulse  when  the 
'tjoticnt  coughs;  it  is  redueed  with  a  distinct  slip  and  gui^le,  A  re- 
'<i«»oble  omental  hernia  su^ests  a  su|>orticiaI  lipoma ;  it  is  dull  on  jier- 
«.«iiton,  somewhat  lobulated,  and  resistant  on  palpation.  It  gives  a 
■*»«lenitelv  marked  impulse  when  the  patient  coughs;  it  is  reduced 
^Iwvjv  and  without  gurgle.  The  rect^nition  of  a  reducible  hernia  made 
''I'orbnth  omentum  and  intestine  is  often  difficult. 

ih)  A  hrrnin  m  irrfdticibU-  when  the  coutenta  of  the  sac  cannot  be 
'^'lurned  iiitn  the  abdominal  cavity.  Hernim  may  become  irreducible, 
■"^t,  fn>m  their  large  size;  secondly,  from  adhesions  l)etween  tlie  sac 
*n(l  a  jwrtion  of  its  contents ;  thirdly,  from  an  excessive  development 
■*<  fat  in  the  prolapsed  omentum. 

(•■l  .-1  fiemia  is  obgtnieled  or  iiicarctrated  when  the  bowel  in  the  sac 
**'  an  irreducible  hernia  becomes  obstructed  by  impacted  ffficea.  It  is 
*»»ually  seen  in  the  aged,  and  is  most  common  in  the  umbilical  variety. 
An  incarcerated  hernia  is  dull  on  pereussion,  gives  impulse  on  congh- 
"ig,  aud  ia  associated  with  obstipation,  nausea,  and  vomiting ;  it  is  with- 
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out  the  severe  symptoms  of  intestinal  obstruction  and  bowel-necroi 
seen  in  strangulation. 

(rf)  An  inflamed  hernia  is  the  result  of  violence,  most  often  fromtliF 
pressure  of  a  badly-fitting  truss.  The  parts  are  tender,  red,  ui 
swollen;  the  hernia  is  irreducible.  Nausea,  vomiting,  and  pyrexia ir 
present  to  a  slight  degree ;  but  here,  as  in  incarcerated  nemia,  tb 
severe  constitutional  symptoms  of  acute  obstniction  and  bowel-Decitw 
are  absent. 

(e)  Strangulated  and  Gangrenous  Hernia. — The  strangulation  of  pith 

la  " 


truded  gut  or  omentum  begins  whenever  from  unusual  crowding  ii 
the  hernial  sac  or  from  other  causes  the  return  of  venous  blood  ii 
impeded.     Passive  congestion  then  makes  the  bowel  or  omentum  cedem- 
atous,  increases    the    pressure   within    the    sac,   and    augments  each 
moment  the  disastrous  action  of  the  constricting  ring.     A  enous  stai* 
becomes  complete.     The  arterial  supply  is  next  impeded,  and  finally  cut 
oiF  entirely.     This  interference  with  circulation  causes  necrtmn  of  the 
constricted    portion,  which  becomes  gangrenous  through  the  inMi^on 
of  intestinal  bacteria.     Necrotic  changes  begin  in  the  mucous  mem- 
brane at  the  point  of  constriction.     If  the  strangulation  is  unrelieved, 
the  gangrenous  process  extends  to  the  serous  covering  of  the  intestine, 
and  eventually  results  in  perforation.     In  the  first  hours  the  henual 
sac  becomes  distended  by  exudation,  the  intestinal  coils  shrunken  aod 
dark  colored.     The  exudate  into  the  sac,  sterile  only  in  the  early  hours 
of  strangulation,  soon  becomes  contaminated  by  the  parage  of  baeieria 
through  the  altered  bowel-wall.     Above  the  ring  the  (ustal  loop  of  intej^- 
tine  is  usually  empty  and  contracted ;  the  proximal,  distended  with 
liquid  fseces,  becomes  congested  and  oedematous,  paretic  and  dilated. 
The  constitutional  symptoms  of  toxic  absorption,  aggravated  by  th<iee 
of  acute  obstruction,  as  a  rule,  appear  early — incessant  vomiting,  o<ild 
extremities,  feeble  and  acceleratea  pulse,  normal  or  subnormal  tenijiera- 
ture,  cyanosis,  and  exhaustion.     At  times  the  depth  of  the  svjitemic 
depression  is  out  of  all  proportion  to  the  severity  of  the  local  lei^ion. 
Death  sometimes  takes  place  before  the  pathological  changes  in   tbe 
strangulated    gut    have    advanced    sufficiently  to   cause    necrosis  and 
perforation  of  the  prolapsed  coil.     The  fatal  result  often  seen  in  the 
early  hours  of  a  strangulated  hernia  is  probably  due  partly  to  sh<)ck 
from  acute  obstruction  and  incipient  necrosis,  and  partly  to  toxapmic 
absoq)tion    from    pithogenic   bacteria. 

Symptoms. — The  symptoms  of  strangulated  hernia  are  general,  call- 
ing attention  to  the  abdomen,  and  local,  calling  attention  to  a  hernial 
tumor.  The  general  symptoms  are  those  of  acute  intestinal  obstniction. 
They  may  come  on  suddenly,  without  premonition,  or  in  gradually 
increasing  jwristaltic  paroxysms.  The  general  symptoms  of  simple 
mechanical  oi)struction  become  aggravated  by  those  of  septic  absorption 
as  soon  as  necrosis  within  the  sac  takes  place. 

General  peritoneal  infections  occur  but  rarely  in  strangulated  hernia,  being 
prevented  by  adhesions  at  the  constricting  ring.  The  enect  of  atrangulatiits- 
necroseu  upon  the  patient  varies  with  his  susceptibility  to  infection  and  bb 
powers  of  endurance.  (See  Acute  Intestinal  OI)struction.)  Some  patients  mc- 
cunib  in  a  few  hours;  others  survive  the  constitutional  and  local  strain  of  spontt- 
neous  cure  through  a  fecal  abscess  and  artificial  anus. 
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The  local  «igns  of  a  Btraogiilated  hernia  are  at  first  confined  to 
nges  in  the  hernial  tumor.  The  later  local  symptoms  become 
^ed  in  those  of  acute  obstruction,  with  or  without  general  peritonitis. 
The  general  symptonta  of  acute  obstruction  dependent  uptm  a  slrangu- 
d  hernia  are  accompanied  usually,  though  not  invariably,  by  a  tumor 
loe  of  the  ordinary  seats  of  hernia.  The  exception  ia  seen  when  a  coil, 
;htly  protruding  through  a  ring,  is  strangulated  deep  below  a  thick 
er  of  fat.  The  tumor  of  tirangulated  liemia  m  tense,  elantic,  and  incom- 
mble.  It  is  tender  on  palpation  and  dull  on  percussion.  The  dul- 
9  (fluid  from  passive  congestion)  may  give  place  to  tympanitic 
>naQce  if  the  effused  fluid  is  slight  and  the  intestine  distended 
h   gas.     As  a  rule,  however,  most   tumors  of  stmnguUtted  hernia 


Scrotal  bernia  {HusochiuetU  General  Hospital,  Di.  H.  H,  G.  B«ach). 


dull,  not  only  from  fluid  transuded  into  the  sac,  but  from  fluid 
ired  into  the  intestine  itself. 

The  color  of  a  strangulated  hernia  varies  from  dark  red  to  greenish 
y.     The  different  shades  of  red  indicate  generally  a  viable  gut ; 
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green,  a  more  or  less  complete  gangrene.  A  dark  wine  color  is  tk 
shade  most  commonly  seen.  Such  a  color  means  a  viable  iiitwiiit, 
and  it  is  replaced  by  the  bright  red  of  an  acute  congestiuo  ^-  ^u 
as  the  strangidation  is  reduced.  (See  Treatment  of  Straii^uU 
Hernia.)     Plate  X. 

A  coil  is  hoi>elessly  damaged  if  in  addition  to  iti^  shade  of  green  it  \» 
a  fecal  odor  or  if  there  is  a  distinct  fecal  escape.     At  times  uie  ui 
is  limited  to  a  small  patch  here  and  there ;  at  other  times  the 
affected  coil  is  melteu  into  an  ofTensive  sloughing  mass. 

Inguinal  hernia  (Fiea.  181,  182)  comprises  80  per  cent,  of  all  om 
It  occurs  usually  in  males,  and  most  frequently  in  tne  early  yearsof  lit 
In  inguinal  hernia  tlie  intestine  makes  its  way  out  of  the  eiienol 
abdominal  ring  (Fig.  182),  either  by  way  of  the  internal  ring  Bndilit 
inguinal  canal  or  directly  through  the  abdominal  wall  beneath  the  eiia- 
nal    ring.      The   fonner   is  called  indired  inguinal  hernia,  the  l»tW 

Fi'j.  181. 


Indtrrct  JD^^Iaal  hemla  (bubosocele)  (orlglD*!). 


either  congenital  or  acquired ;  dirwt 


dired.     Indirect  inguinal  hernia  i 
inguinal  hernia  is  always  acquired. 

In  the  indirect  form  of  inguinal  hernia  the  protruding  visciis  may  te 
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iiHd  in  the  inguinal  canal  above  the  external  ring.  Such  a  form  is 
•npUff,  and  from  ita  sii^estive  appearance  is  called  a  bubouooele 

I-  '?')■ .... 

Mired  inguhuU  hernia,  appearing  in  the  first  few  months  of  life, 
if  three  >'arietieg — congmuttd,  funictdar,  and  infantile  or  eticysted. 
i  occurrence  of  these  three  forms  depends  upon  the  extent  and  man- 

of  closure  of  the  vaginal  process  of  the  peritoneum,  which  in  the 
T  months  of  foetal  life  is  carried  with  the  descent  of  the  testis  through 
inguinal  canal  into  the  scrotum.  At  birth  this  process  is  normally 
terated  and  replaced  by  a  small  fibrous  cord. 

.  Congenital  Inguinal  Hernia. — In  this  form  of  inguinal  hernia  the 
nal  process  of  the  peritoneum  remains  open  throughout  its  entire 
th  (Fig.  183). 


&'*' ttmls.  BhowiD( 


""*>^  WB  uc  fw»rreD  Muieum). 
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.-. M  of  the  Utter  to  the 

1b  adhereot  ■□  that  □•>  iDtcstine 


■  -^unievlar  hernia,  or  hernia  into  the  funicular  process.  The  va^- 
'•^•^^  of  the  peritoneum  in  this  variety  of  hernia  is  closed  just  above 
P'aidj-mis,  as  shown  in  Pig.  184, 

/tJantUe  Encyded  Hernia. — The  vaginal  process  has  been  closed 
"itenial  inguinal  ring ;  the  protruding  intestine  presses  this  septum 


into  the  lower  portion,  forming  a  sac  of  three  layers  of  peritoneutn,  ufl 
will  be  seen  in  Fig.  ISo.  ■ 

The  congenital  forms  of  hernia  may  be  present  at  birth  ;  they  maji 
appear  soon  after  birth,  or,  in  rare  instances,  in  adult  life.  Oongcnitul 
hernia  is  not  infrequently  associated  with  a  retained  testis.     In  youif  I 


girl*  indirect  ingmnal  hernia  along  the  canal  of  Kuck  is  tlie  common 

Acqiiiri^  Indireet  Hernia. — In  this  form  of  ingninal  hernia  ^^Bli^ 
sac  has  been  pushed  along  the  inguinal  canal  iu  front  of  the  visce-^-  ^• 
It  rareh  appear*  befon.  adult  life,  for  its  development  is  generally  sJc^i*- 

Indirect  inguinal  herma  may  show  itself,  first,  as  a  tumor  alx^^^^'* 
Potipart's  ligament  outbide  of  the  external  ring  (bubonocele.  Fig.  18—^')' 
In  most  casts,  howe\er,  it  first  appears  at  the  external  ring  as  a  smf^*''' 

soft,   painles'',   easilv-redueible    tumor,   hardly   perceptible   except    ^ 

digital  examination  through  the  invaginated  scrotum.  In  neglect^*'^ 
cases  the  tumor  increases  in  size  by  pushing  aside  the  elastic  striictu^^^ 
about  It,  until  it  Mis  and  distends  the  scrotum  (scrotal  hernia,  Figs.  1^^^^ 
182) 

J7i#  cotenw/a  of  indirect  hernia  arc  derived  from  the  muscles  a"^;^^ 
aponeuroses  of  the  abdominal  wall,  each  structure  giving  a  layer  wi  -^  . 
a  spicial  name  For  all  practical  purposes  that  ttiken  from  the  pei*^  ^"' 
tontum,  the  sac,  is  the  onlv  one  of  importance. 

Between  the  sac  and  the  slcin  lie  the  stmta  crirresponding  Ui  the  skin,  I 
Buperficial  TaBcia    (dartoB),  the    external  oblique  (intereoluraDar),   the  in" 
oblique  (uremaeteric),  the  transversalia  faacia  (i  n  fundi  but  i  form).     With  the  < . 
tion  of  the  cremnnteric,  which  may  be  remgaized  by  bundles  of  longitudinal  ■ 
hxiped  muscular  fibres,  none  of  these  iotennediate  layera  can  be  easily  Tecogiiin 
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ticftl  importaDce  is  bo  sligbt  that  they  hardly  deaerve  the  space  taken 

f  mguinat  hernia  occurs  iu  adult  life,  is  usually  of  acute 
KJgiii,  aud  freqiiently  becomes  strangulated.  The  hernia  takes  place 
jirrelly  tlirotigii  the  abdominal  wall  at  the  triangular  depression  formed 
Iw  ihe  deep  epigastric  artery  on  tlie  outer  side,  the  obliterated  h_vi>o- 
utrtc  artery  on  the  inner  side,  and  Poupart's  ligament  below — the 
jiugle  of  He^relbiich — and  ap{)ears  at  the  external  abdominal  ring. 
I  Dia^moaia  of  Inguinal  Hernia. — The  close  proximity  of  the  anu- 
pmcfll  tieat  of  fctnonil  hernia  to  that  of  inguinal  necessitates  curei'ul 
ncogiiition  of  imjwrtant  anatomical  landmarks  in  making  a  differential 
dingaosis.  The  relation  of  the  neck  of  the  hernial  sac  to  Poupart's 
ligiuent,  to  the  spine  of  the  pubes,  and  to  the  deep  epigastric  ai-tery 
puU  be  determined  iu  every  case.  Iiu/ithial  heriiue  emerge  above  Pou- 
tofg  ligament, /ratora^  hernia^  below  it. 

t  Iniiirect  inguinal  heraiie,  iinlns  very  large,  present  an  oblong;  prominence  juut 
Bote  knd  parallel  tu  Poapart'a  ligatnunt,  starting  at  the  internnl  ring.  Direct 
i^iiniil  bprnio!  are  usually  sDiall  and  nearer  tlie  median  line.  The  deep  epigaa- 
iK  xnnTv  Um  to  the  inner  side  of  the  indirect  variety,  to  the  outer  side  of  the 
W't  When  the  hernia  is  old  and  the  ring  large  it  i»  impovHible  to  distiaguiiih 
Rwecn  the  direct  and  the  indirect  varieties  by  the  relative  position  of  the  rings 
^bf  the  direction  of  the  neck,  because  long-contiuued  preaHure  approximates  the 
■  ringK,  bringing  the  one  almost  directly  behind  the  other.  It  the  epigastric 
Bj  can  be  fell,  either  before  or  during  operation,  its  relation  to  the  neclc  of  the 
brill  demonstrate  the  variety  of  hernia  preuent.  Femoral  herniie  emerge 
■Bh  Puupart'f  ligament,  and  are  reflected  upward  upon  the  abdominal  wall  uy 
wUiic  portion  of  the  fascia  lata. 

I^rnite  in  the  inguinal  region  must  be  distinguished  also  from  other 
Bib  of  tumor — varieocelf,  the  different  forms  of  hydrocele,  enlarged 
fanal  or  femoral  nodes,  aneurism,  peoaii  abscess,  undescended  UsUs,  and 
mjjpiant  disease, 

U  tariroetlt  gives  no  distinct  impulse  on  coughing,  it  disappears  in  the  recum- 

Itt  pMition  and  reappeara  in  the  erect,  even  when  firm  pressure  is  made  over  the 

^inal  ring  ;  palpated,  it  suggests  a  bunch  of  earth-worms.     A  eongtnilal  hydro- 

I  is  trntisruccnt,  gives  no  impulse  on  couf^hinff,  di^mppean  with  the  recumbent 

ullon,  reappears  slowly  in  the  erect,  and  is  dull  on  percuasion.    The  corzitleaee 

JjifdroetU  aiid  hernia  renders  diagnosis  difficult.     An  encysted  hydrocele  of  the 

ia  peraistent,  fluctuating,  does  not  disappear  in  the  recumbent  poaition,  aud 

t.no  impulae  on  coughing.     An  hmmatoeeh  is  caused  by  traumatism;  is  dull, 

'~\  ana  gives  no  impulse  on  coughing. 

femoral  Hernia. — This  variety  of  hernia  is  next  in  frequency  to 

inguinal,  occurring  in  10  per  cent,  of  all  cases.     It  is  found  most 

monly  in  women.     Femoral  hmiia  is  alwayit  acquired  and  is  very 

!e  to  slninffu/ation.     The  protrusion  takes  place  through  the  femoral 

into  the  femoral  canal,  a  passage  about  half  an  inch  in  length 

"  n  the  iliac,  crural,  and  pectineal  portions  of  the  fascia  lata.     The 

usually  lies  to  the  inner  side  of  the  femoral  vein. 

inral  hernia  emerge  through  the  saphenous  openine  of  the  fascia  lata,  and 

'Cle<l  upward  and  outward  upon  the  abdomen.    The  point  of  coutitriction 

I  variety  of  hernia  is  at  Gimbemat's  lisament. 

r  the  diagnosiB  of  femoml  hernia,  see  Differential  Diagnosis  under  Inguinal 
1 :  for  the  treatment  of  leinoral  heruiu,  see  Treatment  of  Hernia. 

Umbilical  Hernia. — 1,  Congejiita/ ;  2,  Infantile;  3,  Acquired. 
i.  OtuffcnitrU   umbifical  hernia  is  due  to  defective  closure  of  the 


_„ds, 


Thf  TREATMENT  of  thiM  fomi  of  Umbilical  hernia  may  be  palliative 
or  operative.  Palliative  treatment  eoiisigts  in  the  application  of  suit- 
able pads;  oiXTdtive,  in  removal  of  the  sac,  rednetion  of  its  conlenH 
and  closure  of  the  ring.  It  is  generally  necessary  to  operate  w-ilbi  n  a 
few  hours  after  birth. 

2.  InfantiU  umbilical  hemln  is  the  commonest  variety  of  iimbili*^ 
hernia.  It  ^ncrally  appears  between  the  second  and  sixtli  months  of 
infancy.  It  is  due  to  tne  stretching  of  the  fibrous  tissues  of  the  iimt»')' 
icu8  in  the  straining  causeil  by  coughing,  crying,  constipation,  pbimi^s^"' 
etc.  The  tumor  is  rarely  lai^r  than  tlic  tip  of  the  finger.  Its  conttr-  •'f 
are  almost  invariably  small  intestine.  The  prognosis  in  this  variet^«^  '* 
good  ;  strangulation  never  occurs.  In  the  majonty  of  cases  snontant'^ 
cure  resultis.  The  treatment  consists  in  the  use  of  small,  hard  p«- 
(carefully  adjusted,  and  in  the  removal  of  the  usual  causes  of  stn^^*""' 
Operation  is  seldom  required. 

3.  Atjquired  umbilieal  hernia  occurs  most  frequently  in  wonrr::^^*' 
advanced  in  years.  Pregnancy,  ascites,  abdominal  tumors,  exceswr-^^  , 
development  of  adipose  tissue — in  fact,  all  conditions  of  excessive  a^^^Tj 
long-continued  distention — are  exciting  causes.  The  hernial  sac  oli^^  " 
contains  only  omentum,  although  it  may  contain  both  omentum  a-i 
intestine.  Strnnguittiion  of  the  intestinal  portion  of  an  umbilical  hern ' 
is  common.  An  omental  umbilical  hernia  generally  becomes  incarc 
rated,  and  constantly  tends  to  increase  in  volume  from  hypertrophy 
fat-tissue.  This  form  of  hernia  is  associated  with  severe  gastro-intesljr 
symptoms — indigestion,  nausea,  pain,  constipation,  etc.,  caused  by  tra 
tion  of  the  omentum  uiKin  the  colon  and  the  stomach.  (For  t realm e;'^^^^ 
of  umbilical  hernia  see  Treatment  of  Hernia.)  _ 

Ventral  "B-enaa.— EpigaMrie  hernia,  a  lesion  of  rare  occurrenC 
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%,<df  practical  importance  u  so  slight  that  they  hardly  deserve  the  space  taken 
name  them. 


Direct  infiruinal  hernia  occurs  in  adult   life,  is  usually  of  acute 

_,nn,  and  frequently  becomes  strangulated.     The  hernia  takes  place 

iT«iCtly  through  the  abdominal  wall  at  the  triangular  depression  formed 

y  the  deep  epigastric  artery  on  the  outer  side,  the  obliterated  hypo- 

Btstric  artery  on  the  inner  side,  and  Poupart's  ligament  below — the 

riangle  of  Hesselbach — and  appears  at  the  external  abdominal  ring. 

Diagnosis  of  Ingruinal  Hernia. — The   close  proximity  of  the  ana- 

otnical  seat  of  femoral  hernia  to  that  of  inguinal  necessitates  careful 

recognition  of  important  anatomical  landmarks  in  making  a  differential 

diagnosis.     The   relation  of  the  neck  of  the  hernial  sac  to  Poupart's 

^gament,  to  the  spine  of  the  pubes,  and  to  the  deep  epigastric  artery 

^ust  be  determined  in  every  case.     Inguinal  hernice  emerge  above  Pou- 

pftrt's  ligament, /<;inora/  hernke  below  it. 

Indirect  inguinal  herniee,  unless  very  large,  present  an  oblong  prominence  just 
Mbove  and  parallel  to  Poupart's  ligament,  starting  at  the  internal  ring.  Direct 
'^j^niual  herniffi  are  usually  small  and  nearer  the  median  line.  The  deep  epigas- 
\^^  arterv  lies  to  the  inner  side  of  the  indirect  variety,  to  the  outer  side  of  the 
'''^ct.  When  the  hernia  is  old  and  the  ring  large  it  is  impossible  to  distinguish 
*^<*en  the  direct  and  the  indirect  varieties  by  the  relative  position  of  the  rings 
^  *^y  the  direction  of  the  neck,  because  long-continued  pressure  approximates  the 
^^  t-ings,  bringing  the  one  almost  directly  behind  the  other.  If  the  epigastric 
*^*^  can  be  felt,  either  before  or  during  operation,  its  relation  to  the  neck  of  the 
^  ^ill  demonstrate  the  variety  of  hernia  present.  Femoral  hernise  emerge 
'^Qmth  Poupart's  ligament,  and  are  reflected  upward  upon  the  abdominal  wall  by 
^  liable  portion  of  the  fascia  lata. 

Hemiffi  in  the  inguinal  region  must  be  distinguished  also  from  other 
LS  of  tumor — varicoceU,  the  different  forms  of  hydrocele,  enlarged 
^liinal  or  femoral  nodes,  aneurimn,  psoas  abscess,  undescended  testis,  and 
^^ignant  disease, 

A  varicocele  gives  no  distinct  impulse  on  coughing,  it  disappears  in  the  recum- 
^Ut  position  and  reappears  in  the  erect,  even  when  firm  pressure  is  made  over  the 
^Ruinal  ring ;  palpated,  it  suggests  a  bunch  of  earth-worms.  A  congetiital  hydro- 
'^  is  translucent,  gives  no  impulse  on  couching,  disappears  with  the  recumbent 
^ition,  reappears  slowly  in  the  erect,  and  is  dull  on  percussion.  The  coexistence 
^  hydrocele  and  hernia  renders  diagnosis  difficult.  An  encysted  hydrocele  of  the 
^rd  is  persistent,  fluctuating,  does  not  disappear  in  the  recumbent  position,  and 
»^Tes  no  impulse  on  coughing.  An  hcBmatocele  is  caused  by  traumatism ;  is  dull, 
'paque,  ana  gives  no  impulse  on  coughing. 

Femoral  Hernia. — This  variety  of  hernia  is  next  in  frequency  to 
he  inguinal,  occurring  in  10  per  cent,  of  all  cases.  It  is  found  most 
Ommonly  in  women.  Femoral  hernia  is  always  acfjuired  and  in  very 
kible  to  strangulation.  The  protrusion  takes  place  through  the  femoral 
ing  into  the  femoral  canal,  a  jmssage  about  half  an  inch  in  length 
etween  the  iliac,  crural,  and  pectineal  portions  of  the  fascia  lata.  The 
emia  usually  lies  to  the  inner  side  of  the  femoral  vein. 

Femoral  hernise  emerge  through  the  saphenous  opening  of  the  fascia  lata,  and 
re  directed  upward  and  outward  upon  the  abdomen.  The  point  of  constriction 
1  this  variety  of  hernia  is  at  Gimbernat's  ligament. 

For  the  diagnosis  of  femoral  hernia,  see  Diflerential  Diagnosis  under  Inguinal 
lernia;  for  the  treatment  of  femoral  hernia,  see  Treatment  of  Hernia. 

Umbilical  Hernia. — 1,  Congenital;  2,  Infantile;  3,  Acquired. 

1.  Congenital  umbilical  hernia  is  due  to  defective  closure  of  tlic 


protrusion  of  abdominal  conteut.s,  generally  intestine,  through  thelim-  1 
bar  foacia,  along  the  outer  Iwpder  of  the  qnailratus  himbonim  mtKit  I 
into  the  triangle  of  Petit.     It  h  UMtially  of  »niall  dimensions  and  on  bt  I 


(original  >, 


easily  redueed.  It  lias  I«h'1i  ojieratwl  u]>on  by  niiijtake  for  fattj-  turn*'* 
and  for  cold  ahwvss. 

Sacro-rectal  hernia  is  of  gn-at  rarity,  and  is  due  to  failure  in  ossifi' 
cation  of  the  sacral  l)i)nes. 

Retroperitoneal  Hernia. — This  is  a  fonn  of  hernia  into  an  interna' 
peritoncid  jkiiicIi,  It  usually  iK-ciirs  in  the  duodeno-jcjunali^  fo««a.  f  * 
may  also  take  place  in  the  rcgit)n  of  the  caecum  or  the  sigmoid  floxnrt'- 
(!See  Internal  Stningnlatioiis.) 

Hernia  through  the  foramen  of  \\'inslow  may  occur,  though  very 
rarely. 

The  SYMITXJMS,  nrA<iSi>sis,  and  TiiKATMtai'T  of  strangulated  retn»- 
[writoncal  Iktuiic  do  not  differ  fn>m  those  of  acute  intestinal  obstrw^ 
tinn.  When  neither  incaniTsitiou  nor  strangulation  occurs  the  coinli- 
tion  may  never  lie  even  snsjx'cttKl. 

Properitoneal  Hernia. — This  nnustml  variety  of  hernia  may  bf  > 
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tion  of  inguinal,  femoral,  or  umbilical  hernia.  There  must  be 
i  with  a  common  opening  into  the  peritoneal  cavity,  the 
lying  in  the  connective-tli^ue  space  in  front  of  the  peritoneum 
nil  the  muscular  layers  of  the  abdominal  wall,  the  outer  eac 
g  the  position  of  an  inguinal,  femoral,  or  umbilical  hernia, 
al  cause  of  this  condition  is  a  mechanical  separation  of  the 
im  during  attempts  to  reduce  by  taxis  an  existing  hernia, 
lie  cause  may  be  some  congenital  irrt^nlarity  in  the  descent  of 
i.  Proper! toneal  hernia  should  be  suspected  when,  after  appar- 
ction  of  inguinal,  femoral,  or  umbilical  hernia,  there  is  no  relief 
toms  (Fig.  188). 


Pioperitnneal  hemlB,    Thli  Ulustrales  also  Incomplete  reduction  of  hernia. 


jal  Diverticula  from  the  Bladder. — Portions  of  the  urinary 
have  been  found  in  inguinal  and  femoral  hemite.  It  is  a  rarity, 
irs  usually  in  old  persons.  Urinary  symptoms  are  vague  and 
at,  and  the  condition  is  seldom  diagnosticated  before  operation, 
aperitoneal  portion  of  the  bladder  is  prolapsed  in  the  great  ma- 
'  cases.  This  variety  of  hernia  is  sometimes  called  a  cystocele. 
lTMENT. — If,  as  is  rarely  the  case,  the  bladder  is  rec«^nized 
i;  has  been  injure<l,  it  should  be  freed  and  reduced.  If  the 
has  been  opened,  it  should  be  closed  by  sutures  and  replaced, 
n  cases,  owing  to  necrotic  changes,  a  temporarj'  urinary  fistula 
ible ;  the  wound  must  be  left  open  and  drained  with  gauze.  A 
adherent  diverticulum  may  be  dissected  out. 
ia  of  the  Vermiform  Appendix. — The  vermiform  appendix 
iquently  appears  in  the  sac  of  an  inguinal  hernia,  either  alone 
rther  parts  of  the  intestine.  Under  onlinarj'  circumstances  its 
cannot  be  diagnosticated.  If  incan^enitcd,  an  acute  appendi- 
'  develop,  resulting  in  necrosis,  gangrene,  and  abscess. 
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Trbatment  of  Hbrnia. 

Palliative  Treatment  of  Hernia. — The  palliative  treaimeBi 
of  hernia  consists  in  returning  the  protruded  contents  of  the  sac  to  tk 
abdominal  cavity  and  keeping  them  there.  To  restrain  the  abdomioil 
contents,  trusses  and  supporters  are  employed.  Supporters  are  usefJ 
in  large  scrotal  and  umbilical  hemise  which  have  l>ecomc  irredui'ibleor 
which  cannot  be  retained  in  the  abdominal  cavity. 

Trusses  are  iudicated  in  those  cases  in  which  restraint  is  practicable  and  a*- 
plete.  In  all  forms  of  hernia,  and  especially  in  those  of  early  life,  the  um  of 
trusses  offers  a  reasonable  expectation  of  cure.  Trusses  should,  therelon^ 
be  faithfully  used.  The  success  of  palliative  treatment  depends  upon  tk 
closure  and  obliteration  of  the  channel  of  escape.  It  is  essential  for  the  accon* 
plishment  of  this  end  that  the  contents  of  the  hernial  sac  be  kept  in  the  abdtiiDA 
and  never  be  allowed  to  escape  for  a  moment  may,  by  permitting  a  sudden  rrm- 
rence,  undo  the  work  of  months.  The  pressure  of  a  truss  doubtless  aids  gratir 
in  the  obliteration  of  the  canal^  if,  indeed,  it  is  not  the  chief  factor.  TniMesaiv 
necessary  also  in  cases  of  reducible  hernia,  in  which  for  some  reason  radical  core 
is  contraindicated  or  refused.  The  proper  truss  should  possess  a  steel  spring  of 
sufficient  strength  to  retain  the  hernia ;  it  should  be  elastic  enousrh  to  follow  the 
movements  of  the  body  and  still  remain  in  position ;  it  should  fit  closely  to  tbe 
body  just  below  the  iliac  crest,  leaving  the  abdomen  and  gluteal  muscles  Yrfe;  it 
should  possess  a  pad  of  suitable  material  and  shape  to  be  retained  over  the  hernial 
ring  at  all  times.  Pads  may  be  made  of  wood,  rubber,  or  ivory,  and  may  or  mar 
not  be  covered  with  leather.  Persistent  pain  and  annoyance  after  the*  fint  frw 
days  of  use  show  that  the  truss  is  unsuitable. 

The  employment  of  a  truss,  once  begun,  must  be  kept  up  eontinuouiily 
for  a  long  period  of  time.     Contraindications  to  the  use  of  trusses  are— 

1.  Irreducible  omentum ; 

2.  Irreducible,  inflamed,  and  strangulated  intestine ; 

3.  A  hydrocele  on  the  same  side  ; 

4.  Abnormal  position  of  the  testicle ; 

5.  The  lack  of  requisite  time  and  care,  due  to  incom|)etencv. 

ignorance,  poverty,  or  occupation ; 

6.  Properitoneal  hernia. 

Non'Operative  measures  for  the  treatment  of  irreducible  hernia  are 
posture,  long-continued  moderai^  pressure,  and  taxis,  used  separately  or 
in  combination,  aided  at  times  by  the  application  of  local  heat  or  coW. 
By  keeping  the  patient  with  the  hips  elevated,  by  applying  the  coni^tant 
pressure  of  sand-bags  over  the  hernial  tumor,  with  gentle  and  persistent 
taxis,  hernia  of  great  dimensions  can  sometimes  be  successfully  reduced. 
The  patient  may  be  kept  for  days  with  the  foot  of  the  bed  raised  ami 
with  sand-bags,  gradually  increased  in  weight,  applied  directly  to  the 
tumor.  The  treatment  should  be  abandoned  the  moment  it  liecomes 
painful. 

In  obsfrucfrd  hernia  tlie  chief  efforts  should  be  directed  to  the  relief  of  consti- 
pation— by  means  of  high  enemata  and  mild  laxatives,  with  gentle  massage  of  tlie 
tumor.     Persistent  obstruction  demands  exploration  and  mechanical  relief. 

Inflamed  heruiiv  sliould  be  treated  by  rest  in  bed  and  local  applications  of  best 
or  cold.  Efforts  at  reduction  should  be  postponed  until  the  subsidence  of  the 
local  inflammation. 

Irreducibk,  obstructed,  and  inflamed  hernia  should  be  closely  watched  for  syinp" 
toms  of  strangulation.  In  doubtful  cases  the  sac  should  be  opened  and  a  radicil 
cure  attempted.  Considering  the  success  which  modern  methods  ensure,  both  i*  to 
Immediate  safety  and  permanent  cure,  palliative  treatment,  in  the  absaice  of 
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iPtinct  contraindications,  is  justly  deemed  a  greater  risk,  on  the  whole,  than 
»eration. 

Operative  Treatment  of  Hernia. — Irreducible  hemise,  whether  or 
)t  incarcerated  or  inflamed,  should  invariably  be  treated  by  open 
cision  and  radical  cure.  When  for  any  reason  operation  is  contrain- 
catod  or  refused,  reduction  of  the  hernia  by  palliative  methods  should 
'  attempted. 

Treatment  of  Strangrulated  Hernia. — The  great  mortality  in  stran- 
ilatecl  hernia  being  due  to  delay  (acute  intestinal  obstruction,  shock, 
.ngrene  of  bowel,  general  peritonitis^  or  to  violent  taxis  (rupture  of 
►wel,  extravasation,  general  peritonitis),  it  is  imperative,  first,  that  the 
eatment,  whether  by  taxis  or  by  operation,  be  entered  upon  at  the 
rliest  possible  moment ;  and  secondly,  that  taxis  should  be  employed 
•r  a  brief  period  only. 

Treatment  by  the  use  of  ice-bags,  by  posture,  or  by  palliative  measures  other 
an  taxis  promises  so  little,  and,  when  minutes  are  precious,  adds  so  materially  to 
e  delay,  tnat  these  methods  are  mentioned  only  to  be  condemned. 

Treatment  by  taxis  is  to  be  recommended  in  the  very  beginning  of  strangula- 
on^  for  it  often  succeeds  at  that  time.  Moreover,  the  chief  danger,  rupture  of 
le  intestine,  is  unlikely  to  occur,  even  if  the  manipulations  are  forcible.  In  the 
kter  hours  of  a  strangulation,  when  the  bowel,  swollen  bv  congestion  and  oedema, 
jammed  through  a  tight  ring  into  the  sac,  taxis  is  hopeless  and  worse  than 
ieless. 

When  employed,  taxis  must  be  gentle :  its  good  efifects,  if  any,  will  be  the  result 
f  persistent  ancf  moderate,  rather  than  of  brief  and  forcible,  manipulations.  By 
>mpressing  the  sac  between  the  thumb  and  fingers  of  both  hands  toward  the  ring, 
t  the  same  time  manipulating  the  tumor  in  various  ways,  the  tension  of  the  sac 
lay,  by  the  reduction  of  the  gaseous  or  fluid  contents  of  the  constricted  intestine, 
e  relieved.  Such  a  reduction — small  though  it  may  be — promises  complete  relief. 
3  the  case  of  femoral  or  of  inguinal  hernia  reduction  by  taxis  is  encourage  by 
exion  of  the  thighs. 

The  dangers  of  taxis  are  as  follows : 

1.  Rupture  or  bruising  of  the  intestine  or  sac ; 

2.  Tearing  of  adhesions  ; 

3.  Reduction  en  bloc  ; 

4.  Fatal  delay. 

If  {)ersistent  gentle  pressure  be  unavailing,  herniotomy  is  demanded. 

In  strangulated  hernia  the  emergency  to  be  met  by  operation  is  acute 
lieitfinal  obstruction.  This  emergency  may  require  merely  simple  di vision 
f  the  constricting  ring ;  it  may  require  intestinal,  resection  or  artificial 
WIS.  Measures  for  radical  cure  may  be  considered  in  non-septic  cjises 
fter  the  satisfactory  relief  of  the  obstruction. 

The  first  step  in  herniotomy  w  exposure  of  the  sac.  In  the  usual 
>rra8  of  hernia — inguinal  and  femoral — the  dissection  should  be  made 
y  layers  until  the  sac  is  reached.  The  only  layers  recognizable,  how- 
ver,  are  the  skin,  fat,  and  possibly  tlic  dartos.  The  sac  is  recognized 
fsHoUy  by  its  c^lor.  To  make  sure,  the  sac,  with  a  bit  of  intestine,  may 
e  pinched  between  the  thumb  and  the  fore  finger,  when  the  intestine 
ill  slip  away  with  a  characteristic  sensation,  leaving  the  sac  alone 
etween  the  fingers.  A  little  practice  will  make  the  sensation  so  familiar 
lat  it  cannot  be  mistaken.  The  sac  is  now  opened  without  fear  of 
jtting  the  enclosed  bowel. 

In  cutting  down  upon  the  sac  in  umbilical  hernia  the  greatest  care  is  necessary 
^  to  wound  the  itUestine,  for  at  times  the  gut  is  directly  under  the  skin,  and  sepa- 
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rated  from  it  by  the  peritoneum  only.    In  some  instances  the  skin  over  theftrtoci^ 
lated  bowel  is  so  thin  that  it  takes  the  characteristic  color  of  strangulated  intotik 
The  sac  is  usually  distended  with  fluid  which  is  clear,  bloody,  purulent,  urfca^ 
according  to  the  pathological  condition  of  the  affected  gut.    A  cover-slip  pnus** 
tion  made  at  the  time  may  determine  the  (ju^tion  of  sepsis,  as  well  88  Uiatof  tb^ 
advisability  of  drainage,  radical  cure,  artihcial  anus,  or  resection. 

The  constricted  bowel  will  be  slightly  congested,  darkly  congeste^^ 
here  and  there  necrotic,  or  totally  gangrenous.      In  the  abi^nt'e  r^ 
immediate  bacteriological  examination  it  may  be  difficult  in  doubtfic^ 
cases  to  determine  the  viabilit}''  of  the  intestine.    As  a  rule,  a  conge?te^ 
gut,  even  if  dark  red,  is  viable ;  a  greenish  one,  necrotic.     Macnj6cop£< 
perforation,  total  necrosis,  or  fecal  abscesses  are  conspicuous.    Thi  ^^^ 
point  in  doubtful  cases  is  the  determinatio^i  of  bowel  integrity,     iDasmoeli 
as  an  absolute  demonstration  is  impossible  in  such  cases,  safety  and  cto- 
servatism  require  that  doubtful  cases  should  be  treated  as  if  they  wen? 
septic. 

The  next  step  is  division  of  the  constricting  ring. 

In  femoral  and  in  inguinal  hernia  the  division  of  the  rine  should  be  madewitli 
reference  to  the  position  of  arteries  and  veins :  in  in^insH,  to  that  of  the  deep 
epigastric  arteiy ;  in  femoral,  to  that  of  the  femoral  vein.  The  operations  of  tl» 
past  w^ere  described  in  great  detail  in  reference  to  these  points,  becau^  of  the  dean 
to  make  as  small  a  cut  as  possible,  and  that  blindly  upon  the  finger.  Though  it  > 
still  desirable  not  to  enlarge  the  rings  by  free  dissection,  the  parts  may  be  cletrlT 
demonstrated  in  doubtful  cases,  especially  in  inguinal  hernia,  m  which  by  thebeit 
of  modern  radical  operations  extensive  (dissections  are  essential. 

Simple  cUtusion  may  be  made,  however,  upon  the  finger  with  a  probe- 
pointed  bistoury ;  in  direct  inguinal  hernia  the  cut  should  be  made 
upward  and  inward,  to  avoid  tlie  deep  epigastric  artery ;  in  indiretl, 
upward  and  outward ;  in  femoral  hernia,  upward  and  inwanl,  to  avirid 
the  femoral  vein.  In  the  last  form  of  hernia,  however,  an  abnonntl 
obturator  (derived  from  the  epigastric)  artery  may  be  found  impo6$ible 
of  avoidance. 

After  division  of  the  rings  the  bowel  should  be  drawn  out  of  the 
wound  until  sound  portions  are  visible,  care  being  taken  in  septic  ca^es 
to  protect  the  peritoneal  cavity  from  infection. 

The  question  of  sepsis  having  now  been  determined  by  renewed 
examinations,  especially  for  signs  of  returning  circulation,  minute  pe^ 
forations,  etc.,  there  remains  for  the  completion  of  the  o|)eration  either 
(1)  7'epliicetnent  of  sac-contents  in  the  abdomen,  (2)  intestinal  resertimy 
or  (3)  the  formation  of  an  artijicial  anus.  After  return  of  the  gut  in 
aseptic  cases  the  ojk? ration  for  radical  cure  should  be  |)erfurmed.  (See 
Radical  Cure  of  Hernia.) 

The  method  selected  will  vary  with  the  size  of  the  rings,  the  extent  of 
the  incision,  etc.  Resection  of  the  intestine  when  its  integrity  is  com- 
promised should  bo  perfonned  only  w^hen  the  patient's  strength  pemiits^ 
When  ahoek  is  profound  and  when  exhaustion  is  marked  it  is  bett^tr  to  Hwit 
the  operation  to  reliif  of  the  constriction  and  formation  of  an  artificial  aw»«. 
In  jK^rforming  resection  and  suture  especial  care  must  be  taken  to  pn*- 
vent  a  general  infection,  inasmuch  as  the  field  of  operation  in  extremeir 
sej)tic.  (See  Intestinal  Resection  and  Suture.)  In  favorable  cases  the 
prognosis  is  encouraging,  there  being  probably  50  per  cent,  of  recoverifts 
The  formation  of  an  artificial  anus  is  attended  by  unusual  difllicultie!>  in 
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fliyrcDous  berniu,  because  bcitli  jtroxiniiil  and  distal  openings  must  be 
igUDcd  into  a  septic  wound.  Tlie  Iwwol  ends  nitist  be  securely  united 
1o  the  skin,  and  drainage  must  also  lie  usoti  to  prevent  a  general 
.iofectioo.  Moreover,  lliis  opemtion  must  be  followed  by  secondary 
fesertion  and  riutnrc.  The  forniution  of  an  artifieiul  anus,  therefore,  is 
__.  \'tr\  much  safer  or  easier  than  complete  resection  and  suture,  though 
kll  mnr  l>e  more  rapidly  perfbrnipd.  Tn  case  of  extreme  need  the  necrotic 
.loop may  l»e  rapidly  cxcisid  and  tlie  bowel  ends  stitched  hastily  tn  the 
■ikiti:  or  (he  giintrrcnous  loiip  in;iy  be  simply  incised  after  division  of 
■tir  Hug,  tlie  coil  bi'ing  held  in  it.s  ixtsition  by  adhesions.     Resection, 

the  other  band,  demands  a  «irenil  suturing  of  the  ap] 
towel  ends,  an  operation  which  recjuires  at  least  half  an  n 
dtehandi^  of  the  most  skilful. 

The  mortality  of  artilicial-anuH  formRtion  is  high,  not  from  the  operation,  but 
(mn  the  profouud  «fHt«iiiic  depreaaion  which  iiidii.'utt«  that  jirocedure.  Genural 
iiuatheaia  adda  a  ecrioue  danger  when  the  patienl  m  collapsed  and  vomiting. 
Uiny  deaths  on  the  table  diiriug  herniotomies  are  due  to  atruugulation  from  gas- 
ttcwpirgitation.  Jf  general  anaaathesia  in  used  it  iiiuRt  be  sparingly  administered 
udcacefiilly  watched,     (^ee  Peritonitis,  Intei^ttinul  Itesection,  etc!) 

/nfcrfififf/  oOttruetlon  permnthii/  itftpr  krniiotomi/  should  suggest  a 
ftduction  en  bloc  (Fig.  188)  or  a  twist  in  the  intestinal  loop.  The 
fertner  accident,  occurring  not  infrequenily  atler  taxis  as  well  as  herni- 
otdmy,  is  can.<c<I  hy  a  forcible  rep]ai:(mii'iit  of  the  gut,  constricting  ring 
■HDiiuIl,  inside  the  abdominal  cavity.  Hnhu-Hon  en  bloc  is  not  likely 
)  occur  alVer  complete  divisicn  of  the  ring :  it  may  take  place  when  the 
iHsiou  is  made  blindly  with  Ihc  probe- pointed  bistoury  deep  upon  the 
i^r.  Careful  digital  explonilioii  will  demonstrate  whetlier  or  not  the 
lief  of  the  constricting  ring  has  Ijeen  complete, 
Oljstruction  from  a  twint  is  extrenielv  rare.  It  cannot  be  prevented, 
id  can  be  demonstrated  only  by  secondary  exploration.  Acute  obstruc- 
m  may  persist  as  the  result  of  faulty  adhesions, 
Necrteta  of  the  intestinal  mucosa  with  subsequent  contraction  and 
•icture  may  cause,  ultimately,  a  chronic  obstruction.  Stenosis  at  the 
e  of  i^iitnre  rarely  follows  enterorrhaphy.  (8ee  Intestinal  Resection.) 
©ado-ileus,  due  to  paresis  of  the  muscular  coats,  is  not  infrequently 
ser^'ed. 

The  Radical  Cubk  of  Hernia. 
The  present  metliotb  for  the  radical  cure  of  hernia  have  entirely 
]ipUntM  the  earlier  ojKrations,  which  were  clumsy,  ineffectual,  antl 
■erouB, 

The  principal  early  methods  were— 

1.  Injection  of  irritAnta  in  the  neighborhood  of  the  pillars  and  rings  ; 

2.  Irritation  from  the  pressure  of  plugs ; 

3.  Bubcutaneoua  wiring  iind  suture. 
The  eitanaive  ox[ierience  of  the  past  few  years  with  the  cicatrices  resulting 
n  abdoniinal  wounds  liaji  8hown  that  scar-tisaue  under  persistant  presxare 
Kche*  and  gives  way,  and  that  a  large  percentage  of  ventral  hernite  results. 
taw  the  inefficienc]'  of  the  granulation  metnod  (McBurney's),  a  method  in  which 
n»  expected  that  after  excision  of  the  sac  high  up,  and  suture  of  the  skin  Ui 
I  muscular  layers,  healing  from  the  bottom,  induced  by  packing  the  wound 
Ik  gftOHi,  would  ensure  n  cicatricial  barrier  that  would  not  give  way. 

Clfeftll  ubeeivations  after  long  periods  of  time  have  proved  that  these  operations 
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are  followed  by  a  large  percentage  of  relapses ;  and  though  perhaps  sufficient 
has  not  elapsed  to  ascertain  the  ultimate  results  in  the  later  operations,  that 
seems  no  doubt  that  the  improvements  in  the  mechanical  operative  technique  of 
the  radical  operations  of  the  present  day  will  lead  to  better  re^ultct  than  mtt 
attained  in  the  operations  of  the  past. 

The  present  methods  of  radical  cure  are  all  carried  out  after  thor- 
ough exposure  of  the  field  by  careful  dissection.  The  sac  i^  either 
isolated  and  removed  or  used  as  a  wad  to  fill  the  ring  (Macewcn'!'). 
The  pillars  of  the  ring  are  sutured,  or  the  spermatic  cord,  after  nmoMl 
of  the  sac,  is  transplanted  to  a  new  and  artificial  ring  after  cla<urf  of 
the  inguinal  canal  and  the  external  ring. 

The  best  methods  of  operative  cure  depend  upon  perfect  asepsis:  without  it  all 
methods  fail.  They  reouire  also  extensive  dissections  of  the  whole  field,  vith 
exposure  of  the  inguinal  canal  and  rin^,  with  isolation  and  removal  of  the  i^ 
well  above  the  constricting  ring,  and  with  as  perfect  obliteration  as  po88ible  of  i 
protruding  peritoneal  pouch.  They  require,  finally,  restoration  of  the  divided  Ut- 
ers  of  the  abdominal  wall  with  obliteration  of  the  former  canal  by  buried  satum, 
and  with  provision  of  an  artificial  channel  for  the  spermatic  cord. 

At  the  present  time  two  methods  for  the  radical  cure  of  incuinal 
hernia  are  to  be  preferred,  that  of  Bassini  and  that  of  Halsteil. 

Bsfisini's  Operation.' — "1.  The  external  incision  begins  at  a  iK»iDt 
nearly  or  quite  on  a  level  with  the  anterior  superior  spine,  continue* 
obliquely  down  parallel  to  and  about  half  an  incli  internal  to  Puu|iart':» 
ligament,  and  ends  at  the  centre  of  the  external  ring. 

2.  The  incision  is  rapidly  carried  down  until  the  aponeurosis  of  tlie 
external  oblique  is  freely  exposed  for  a  distance  of  two  and  a  liulf  to 
three  inches ;  a  director  is  then  passed  through  the  external  ring  just 
beneath  the  aponeurosis,  and  the  aponeurosis  is  divided  well  above— 
i.  e.  a  half  to  one  inch  above  the  internal  ring. 

3.  The  cut  edges  of  the  aponeurosis  are  held  up  with  forcep  and 
dissected  free  from  the  underlying  muscles  as  far  as  the  eilge  of  the 
rectus,  internally  and  externally,  until  the  shelving  portion  of  Poupart^j; 
ligament  has  been  clearly  exposed. 

4.  The  sac  and  cord  are  then  isolated  en  inasse,  and  this  is  l)est 
accomplished  with  the  fingers  and  blunt-pointed  curved  sc'issors.  If 
the  peritoneal  layer  of  the  sac  is  first  reached,  the  dissection  is  ear^y, 
rapid,  and  bloodless. 

5.  The  cord  and  its  vessels  are  now  separated  from  the  sac,  and  tbi^ 
too,  is  best  done  with  the  fingers.  The  separation  is  carried  high  up 
within  the  internal  ring,  and  the  sac  is  oi>ened  and  its  contents  ex- 
amined. If  adhesions  are  present,  they  are  separated ;  omentum,  if 
thickened,  is  excised,  and  the  contents  are  reduced  into  the  abdominal 
cavity.  The  wic  is  then  ligated  or  sutured  above  the  internal  ring, 
where  it  merges  into  the  general  peritoneal  cavity. 

6.  The  eonl  is  held  up  and  the  edges  of  the  aponeurosis  rolled  hack, 
while  from  three  to  five  buried  sutures  are  introduceil  beneath  the  cord. 
These  are  best  introduced  from  within  outward,  and  should  include  the 
internal  oblitjue  and  transversalis  muscles,  the  transversalis  fascia  (and 
sometimes  the  edge  of  the  rectus)  on  the  inner  side,  and  the  deep  shelv- 

*  "  Ueber  die  Behandliin^  des  Leistenbruches,"  von  Ed.  Bamini,  Archir  f.  tUn  CWr, 
lid.  40,  429,  1890,  quoted  by  Bull  and  Coley  in  the  article  on  Hernia  in  System  cf  Su- 
tjery  by  F.  S.  Dennis,  vol.  iv.  p.  184. 
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"ftxag  portion  of  Foupart'fl  ligament  on  the  outer  side.     Tlie  lowermost 
^tuture  ehould  embrace  the  conjoined  tendon. 

7.  The  oord  ia  now  replaced,  and  the  cut  aponeurosiB  is  closed  over 
Ifc  by  means  of  a  continuous  suture  extending  as  near  the  pubis  us  pos- 
sible without  cau^ng  undue  constriction  of  the  cord. 

8.  Closing  the  skin-wound  with  interrupted  sutures,  without  drainage, 
vsmnpletes  the  operation  (Figs.  189, 190,  191). 


Usinl'i  meltiad  of  operatloo  for  liigulDSl  hemlft:  A, 

portloD  of  Ihe  divided  ■poneurowa  directed  tram  undvtl: 

■poocurMli  of  external  oblique ;  E,  cord ;  *",  1  '— '  - 

fiinciii  of  Cooper  {Bull  nod  Coler.  toe.  '^'1' 


ylng  Blr 
ibllquu  ; 


Baseini  at  the  time  he  published  his  paper  (1890)  had  operated  upon 
262  cases  of  inguinal  hernia,  with  but  1  death  and  but  7  relapses.  All 
but  4  of  his  cases  had  been  traced  (Bull  and  Coley). 

HalBted'B  method  consists  in  the  following  steps : 

1.  An  oblique  incision  is  made  by  which  the  external  abdominal  ring 
is  thoroughly  exposed. 

2.  An  incision  3  cm.  long  is  made  through  the  aponouro.''is  of  the 
external  oblique,  and  through  the  internal  oblique  to  the  internal  abdomi- 
nal ring.  The  external  oblique  is  incised  parallel  with  its  fibres;  the 
internal  oblique  is  divided  at  right  angles  to  its  fibres  (the  line  of  incis- 
ion deviating  from,  not  parallel  to,  the  previous  incisions  through  skin 
and  aponeurosis  of  external  oblique).  The  incision  in  the  external 
oblique  should  be  parallel  with  its  fibres. 

3.  The   prolongation  of    the  fascia   transversalis  (tunica  vaginalis 
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propria  funiculi  flpermatici),  which  includes  the  cord,  is  first  splii 
a  knife  and  then  torn. 

4.  The  larger  bundle  of  veins  is  separated  from  the  van  del' 
with  as  little  disturbance  to  the  vas  deferens  as  possible.  Th«  1 
bundle  of  veins  is  excised  from  the  external  to  the  internal  not 
smaller  veins  accompanying  the  vas  deferens  are  left  undisturbea. 
children  the  veins  should  not  be  excised.     It  is  usually  luldsl 


The  cord  ha»  been  ti 
been  HuIuriHl  to  " 
ployed)  (Bullai 


crilde  (iDtcmiixed  ai 


excise  the  veins  in  adults,  unless  they  contribute  but  little  to  t 
of  the  cord, 

5,  The  sac  is  isolated,  opened,  transfixed,  and  tied  with  one  < 
sutures,  cut  otf,  and  the  stump  dropped  into  the  abdomen. 

6.  Tlic  vas  deferens  should  now  be  transplanted  ta  the  oute 
of  the  muiK^le  wound ;  the  muscle  flaps  are  brought  down  with  foi 
as  to  enable  the  operator  to  include  them  in  all  the  sutures,  exc 
or  two.  The  vas  deferens  should  be  snugly  embraced  l>etween, 
constricted  by,  the  two  outermost  stitches  (Figs.  192, 193). 

The  muscular  and  tendinous  layers  of  the  ring  and  abdomii 
arc  carefully. sutured,  layer  by  layer,  with   Halsted's  quilted 
the  material  used  may  be  silk,  animal  tissue,  or  silver  wire.    The 
is  closet!  without  drainage.     The  stages  of  the  operation  are  shi 
the  diagrams. 


THE  RADICAL  CUBE  OF  HERNIA, 
Fig.  101. 


180  caaes,  110  have  been  under  obeerration  since  the  operation,  20  have 
Kio.  192. 


Halated's  opvratlan  fur  Idk' 


Bight  of.  There  has  nut  been  a  single  real  recurrence.  Witli  the  cxcep- 
Case«  at)  are  perfectly  healed.  Tlierc  is  not  the  slightest  protrusion  or 
1  impulse  on  coughing.    Five  caHefl  cannot  be  called  absolutely  [)erfeut 


428  BERNIA. 

cureH,  though  in  but  1  of  the  6  cosn  wae  there  a.  complete,  undoubted  Kama 
from  stretcning  of  the  scar. 

The  use  of  silver  wire  instead  of  silk  ha«  been  followed  by  moR  pni 
recoveries  than  were  seen  in  the  earlier  cteee,  there  having  been  out  one  cue 
suppuration  in  two  and  a  half  years.' 


Fig.  J93. 


RBlrted's  Dpeistton  for  Inguinal  bentla :  tecond  slcp  (Bull  uid  Coleyi 


Beourrenoe  after  Operation  for  Radioal  Cure  of  T^gnin*i  He 
nia. — Under  modem  methods  recurrence  after  operation  for  ndk 
cure  has  become  infrequeot,  though  it  remains  to  be  seen  whether  t 
results  will  still  be  as  good  after  the  lapse  of  j'ears. 


Fia.  194. 


!  operatioa  for  Inguini 


Predisposing  causes  of  recurrence  are — the  giving  way  of  »titeli 
the  UHG  of  dmina^,  septic  infection  and  faeating  by  graimj*"' 
advanced  age  of  tlio  j>atient,  the  large  size  of  the  hernia,  relaMtJoo 
scar,  tatty  abdominal  wall,  etc. 

'  Personal  ci 
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tment  for  the  Cure  of  Tngiiinn.1  Hernia  in  the  Female. — This 
in  exiusion  of  the  round  ligament  and  hernial  sac,  and  obliteratian 


method:  autnrea  In  potlllon. 


anal  by  the  same  method  of  buried  suture  employed  in  the  cure 
iial  hernia  in  the  male.     Recurrence  is  extremely  infrequent. 
Radical  dure  of  Femoral  Hernia. — Bassioi's  method  is  the 


BbssIdI'b  method  of  radial  cun:  i>(  rtinaral  hernia :  euture  tied. 

t  t-unsiBtH  in  an  incision  just  below  and  parallel  to  Poupart's 
t,  with  its  centre  over  the  hernia!  tumor.  The  sac  slioultl  Ix" 
,  freed  as  hieh  up  as  possible,  o|>em'd,  its  eimtents  examine*!  and 
into  the  abdominal  cavity.    The  oblitoration  of  the  poiieh  should 
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be  attempted  by  high  ligation  and  removal  of  the  sac.  The  structnpes 
of  the  femoral  canal^  the  fiileiform,  crural,  and  pectineal  &8eiaB,  Poo- 
jrnrt's  and  Gimbernat's  ligaments,  must  be  carefully  identified  aoj 
approximated  by  buried  sutures.  The  femoral  canal  may  be  cloeed  k 
four  or  five  sutui'es  uniting  the  falciform  edge  of  the  fascia  lata  to  tk 
pectineal  fascia.  Tlie  femoral  ring  should  be  closed  by  three  sutures, 
uniting  Poupart's  ligament  and  the  pectineal  fascia  in  a  line  from  the 
pubic  spine  to  the  pectineal  eminence.  The  external  wound  should  be 
closed  without  drainage.  (For  stages  of  operation  for  Radical  Curerf 
Femoral  Hernia,  see  Figs.  195,  196.) 

Treatment  op  Umbiijcal  Hernia. — The  treatment  of  umbilid 
hernia  in  adults  should  be  operative  in  almost  all  cases,  because  of  tke 
extreme  difficulty  of  retaining  the  hernia  within  the  abdominal  cavitr 
by  any  form  of  truss,  and  because  of  the  danger  of  inducing  inftm- 
matory  changes  by  any  form  of  mechanical  treatment.  The  operatioa 
for  radical  cure  consists  in  making  a  long  incision  around  the  tumor, 
including  the  umbilicus  and  a  large  part  of  the  hernial  covering.  Hoi 
incision  should  open  the  sheath  of  the  rectus  on  either  side.  After  tie 
hernial  sac  has  been  opened  its  contents  should  be  carefully  examiod 
for  coils  of  intestine,  which  should  be  reduced  into  the  abdominal  cavitr. 
Prolapsed  omentum  should  be  ligated  and  removed.  Adherent  and 
necrotic  portions  of  the  intestine  should  be  treated  as  in  any  form  of 
hernia.  After  the  sac  has  been  emptied  of  its  contents,  it  should  be 
dissected  free  from  surrounding  structures,  all  redundant  portkw 
removed,  and  the  edges  carefully  sutured  together.  The  muscolir 
bellies  of  the  recti  should  then  be  approximated  by  buried  sutures,  and 
the  external  and  superficial  structures  of  the  wound  closed  witkout 
dminage. 

Ventral  herm<je  may  be  operated  upon  for  radical  cure  in  the  same 
manner. 


CHAPTER  X. 
ASES  OP  THE  RECTUM  AND  SIGMOID  FLEXURE. 
By  Charles  B.  Kblsby,  M.  D. 


E  taking  up  the  different  afiections  of  the  rectum  in  detail  a 

of  a  general  character  may  be  useful. 

teases  of  the  rectum  Uself — that  ia,  those  which  are  confined  to 
six  indies  of  the  intestine,  or  even  to  tlie  rectum  and  sigmoid 
re  easily  enumerated.  The  diseaeea  ouUide  of  the  rectum 
■h  by  pressure  or  nervous  influence  or  propinquity  will  cause 

in  the  rectum,  jMirticularly  painful  or  irregular  defecation,  are 
he  two  classes  of  cases  must  be  equally  understood  Ix-fore  much 
1  be  hoped  for  in  the  treatment  of  the  rectum  alone  ;  for  if 
ny  disease  of  any  organ  in  the  male  or  female  pelvis  which 
luse  ])nin  in  the  rectum  and  simulate  some  disease  of  the  rec- 

the  writer  iaiia  for  the  moment  to  recall  it.  In  many  such 
«ctiim  will  be  found  normal  on  examination;  in  others  some 
Section,  as  hemorrhoids,  may  be  found,  but  treatment  of  these 
ly  fail  to  give  relief 

CONQENITAI.  DeFBCTTS. 

lital  defects  consist,  for  the  most  part,  of  forms  of  more  or 
Fin  197 


'itgenlMl  ftbeeoce  u( 


by  H  cul-de-aac  (PolherHt). 
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less  complete  absence  of  the  rectum  or  imperforate  anna,  which  areliei 
illustrated  in  the  accompanying  illustrations  than  descrihecl  by  win 


They  all  cause  symptoms  of  obstraction  of  the  bowels  unless  sp(o 
recognized  and  relieved. 

Fio.  199. 


CongenllBl 


oblltontlon  (PoUierM). 


AVhen  a  new-born  infant  has  &iled  te  soil  its  diaper  within  t^ 
four,  or  at  most  thirty-six,  hours,  a  careful  examination  with  tht 
finfP-T  or  with  a  catheter  should  be  instituted.  Should  this  kvb 
condition  or  should  the  urine  be  stained  with  fecal  matter,  imoi 
anfesthesia  and  operation — depending  upon  the  local  conditioi 
imj»eriitive.     If  after  careful  exploration   with   knife,  finger-ti[ 


HEMORRHOIDS. 


trace  of  rectum  be  discovered,  it  will  be  better  to  do  a  coloa- 
e   below)  thin  tniat  to  further  search  at  the  pelvic  outlet 


nditions  are  always  wrioiis,  too  often  fatal.      They  are  rare, 
nt  when  present. 

Hbuorbhoids. 
lost  common  of  all  the  <li.-*f'aseH  of  the  rectum  is  hemoirhoida, 
is  perhaps  no  better  classificjitinn  of  them  than  the  old  one  of 
nd  intenuil.     By  an  external  heiuorrliuhl  is  meant  one  which 
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arises  from  the  margin  of  the  anus  outride  the  external  sphincter  mwt^. 
It  differs  absolutely  from  the  internal  variety  in  the  fact  that  it « 
always  composed  either  of  skin  and  hypertrophied  connective  tu«e, 
forming  a  mere  cutaneous  tag,  or  else  is  composed  of  a  clot  of  bW 
extra vasated  from  a  small  cutaneous  vein.  Internal  hemorrhoids, «» 
the  contrary,  although  composed  in  great  measure  of  enlarged  vein, 
have  a  very  free  arterial  supply,  and  are  a  mere  collection  of  enkipl 
blood-vessels  bound  together  by  hypertrophied  connective  iis^m  la) 
covered  by  the  natural  mucous  membrane  of  the  rectum.  An  intenul 
hemorrhoid  is,  moreover,  an  affection  of  the  middle  hemorrhuidal  vei» 
and  arteries,  which  are  parts  of  the  visceral  system  and  not  of  tk 
cutaneous  blood-supply. 

Internal  hemorrhoids  may  also,  with  advantage,  be  divided  into  two 
classes.  In  one  there  is  the  large  prolapsing  tumor j  generally  re«f 
nized  as  a  pile  by  the  profession  and  laity  alike.  In  the  other  we  m 
the  flat,  strawberry-like  surface,  raised  only  slightly  above  the  surrooDd- 
ing  healthy  mucous  membrane,  closely  resembling  nsevus  in  anatonucil 
structure,  and  causing  no  symptoms  except  those  which  come  from  the 
frequent  and  often  excessive  loss  of  blood. 

Without  going  at  all  into  the  pathology  or  symptomatology  of  tlu* 
very  common  and  simple  affection,  which  lack  of  space  forbids,  we  wiB 
at  once  consider  what  is  of  most  practical  interest — the  treatment 

The  TREATMENT  of  internal  hemorrhoids  may  be  either  paUiatiee  of 
radieul. 

For  palliative  measures  we  have  careful  attention  to  diet  to  secui* 
regularity  in  defecation,  attention  to  the  general  health,  and  the  frtt 
use  of  cold  applications  to  the  mass  when  protruding  after  stool.  Fat 
bleeding  we  have  the  dry  subsulphate  of  iron,  which  may  be  lightly 
sprinkled  over  the  tumors  when  extruded,  or  used  in  a  suppository,  oi» 
grain  at  a  time.     This  is  apt  to  cause  considerable  smarting  pain. 

Small  bleeding  tumors  may  be  completely  cured  by  touching  thm 
two  or  three  times  with  strong  nitric  acid ;  and  a  very  severe  hemo^ 
rhage  may  sometimes  be  stopped  for  a  long  time  by  this  simple  nieth(4 
even  where  there  is  no  hope  of  a  radical  cure.  But  in  large,  old  pn** 
lapsing  tumors  the  free  application  of  acid  to  the  surface  will  only  rauje 
aciditional  pain. 

The  injection  of  carbolic  acid  in  some  medium,  such  as  glycerin  and 

water,  is  also  a  palliative  measure  which  has  had  great  notoriety.    It  i* 

attended  by  a  chain  of  accidents  which  make  its  use  verj^  uncertain, 

and  in  many  cases  unsjitisfactory.     There  are  great  pain,  swelling,  the 

formation  of  pus,  and  sloughing. 

In  any  large  number  of  trials  some  of  these  results  are  sure  to  follow,  to  lh< 
disgust  of  both  patient  and  physician,  while  the  relief  obtained  by  the  method, 
even  in  the  cases  which  escape  these  accidents,  is  but  short. 

The  radical  or  operative  treatment  of  hemorrhoids  consists  in  their 
removal  in  any  one  of  many  ways,  all  of  which  involves  the  use  of  an 
aniesthotie  and  more  or  less  confinement  to  bed,  as  aft^r  any  8urp«J 
oj3e ration.     Of  these  only  a  few  will  be  considered. 

In  small  tumors,  where  there  is  little  to  tie  or  damp,  and  perhap 
where  there  is  no  protrusion  at  stool,  and  vet  free  ble(»dmg  and  all  tw 
other  symj)tunis  of  hemorrhoids,  an  exceedingly  effective  means  of  onre 
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Bfrnnritilf  tiiittenxnitoii.     The  spliiiK-ters  should  be  well  dilatc<l,  a  Sim 
mlal  s|i«7iiluiii  intnxliieed,  and  the  tip  of  the  Paquelin  cjuitery  at  a 
Iditll  ml  heat  inserted  into  the  substance  of  tlie  tumor. 

The  writer  often  does  lUis  to  the  small  vsricosUieB  wliich  will  sometimes 
nnuD  after  an  operation  witli  the  clamp  or  ligature.  It  iit  olten  the  case  that 
I  ifler  aevenil  very  large  masses  have  been  tied  or  clamped  off  tbere  will  still  be 
I  Wt  cr  perhapa  two  aniall  spots  which  seem  hardly  big  enough  to  call  for  another 
I  ipplicitinn  of  the  clamp,  and  yet  which  the  operator  does  not  like  to  leave.  A 
I  nnflB  tauch  with  the  cautery  solves  the  difficulty  ;  and  it  is  to  small  tumors  of 
I  Ihimlte  that  the  method  is  most  adapted,  although  the  French  have  advocated  it 
I  iaall  caaes,  large  or  small,  requiring  operation  ;  and  it  is  effective. 

MTiitehead'a  operation  consists  in  removing  the  mucous  membrane 
I  fiwn  tliu  lower  incii  of  the  rectum  iu  a  cylinder,  and  with  it  the  hem- 
1  itrrhtads.  There  is  no  essential  difference  between  it  and  the  t^o-ealled 
"Amrrlcnn  operaiion,"  except  that  in  the  former  the  first  incision  is 
nivle  iu  the  line  of  junction  of  the  skin  and  mucous  membrane,  and  the 
[  dissa-tion  carried  upward,  while  in  the  hitter  the  first  incision  is  made 
"e  the  rectum  above  the  hemorrhoids,  and  the  disst-ction  tarried 
I  do VD ward. 

The  iibjections  to  it  are — the  time  necessary  to  perform  it ;  the  fact  that  no 
ueh  elaborate  operation  is  ever  neceasary  to  cure  any  case  of  hemorrhoidH ;  and 
I  the  liability  to  two  accidents— first,  the  production  of  a  ilrielure  from  failure  to 
■  eel  union,  and,  second,  the  evrrtion  of  the  mucous  membrane  caused  by  pulling  it 
looia  and  attaching  it  to  the  skin.  Both  of  these  results  are  now  sufficiently  fre- 
I  quent,  and  the  number  of  necondary  operations  necessary  to  cure  patients  of  the 
eSwU  of  the  "  American  "  operation  is  increasing. 

Between  AUingham'n  operation,  by  Ugaiure  and  Hmilh'n  operation  by 
cfemp  and  eaulerTf  there  may  not  be  much  to  choose.  Both  are  safe 
and  both  are  radical,  and  either  is  quickly  jierformed  without  profound 
ansstliesia  or  los.s  of  blood.  And  yet  for  many  years  the  writer  has 
praciiH-d  the  latter  in  preference  to  the  former,  because  in  his  hands  it 
causes  less  pain,  .shorter  convalescence,  and  leas  reflex  vesical  disturb- 
aiiw.  This  is  explained  by  the  fact  that  a  ligature  around  the  pedicle 
**fapile  often  includes  in  its  grasp  a  nerve  as  well  as  an  arterj',  and 
.  "eoce  causes  pain  until  it  comes  away. 

The  ctamp-and-cauieri/ operfition  is  done  as  follows :  The  patient  is 
^tfierized  and  placed  in  the  lithotomy  position.  The  sphincter  m 
wroughly  strett-hed  without  rupturing  the  muscle.  Time  should  l>e 
Vn  to  this,  and  when  the  stretching  is  completed  the  anus  should  l>e 
*tuIous  and  without  contractile  power.  Such  pandysis  will  last  two 
"^  tiiR-e  days  only. 

After  the  stretching,  the  hemorrhoids,  if  of  any  size,  will  protrude, 
*»1  the  lareest  is  seized  with  volsellum  forceps  and  pulled  gently  still 
tlier  out  from  the  anus.  Its  attachment  is  then  cut  through  on  the 
Vtancoiiit  margin  with  scissors.  This  cutting  is  done  where  the  skin 
"comes  <!ontinuous  with  the  mucous  membrane,  and  is  intended  simply 
mid  including  skin  in  the  grasp  of  the  clamp.  Where  the  hemor- 
d  do&i  not  rest  ii[K)n  the  muco-eutaneous  junction,  and  the  clamp 
I  Iw  applied  to  its  base  without  including  any  skin,  no  cutting 
■■mnj  the  [R'dicle  or  base  is  necessary. 

Iu  the  incision  thus  made  the  clamp  is  applied,  care  l>eiug  taken  to 
lehiile  all  that  remains  of  the  stump  in  its  grasp,  so  that  when  the 
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pile  is  cut  away  none  of  its  blood-vessels  shall  be  outside  the  p^i 
the  instrument.  The  blades  of  the  elaniu  should  lie  along  the  axucf 
the  gut,  and  the  stump  when  released  from  the  grasp  of  the  cba^ 
should  be  in  the  line  of  the  radiating  folds  of  the  anus,  and  nut  aciw 
them. 

No  force  is  necessary  in  using  the  clamp.     It  is  not  a  crushing  machine,  toU 
screwed  down  as  tightly  as  possible.    In  most  cases  it  would  answer  its  por^ 
as  well  without  the  screw  attachment,  and  in  those  most  recently  maiiufacSDic^ 
this  is  left  off.   It  is  merely  a  temporary  haemostatic  force^^s  to  hold  the  stump  aft** 
the  pile  has  been  cut  off  till  the  cautery  can  be  applied  to  the  cut  surface.  1^ 
only  advantage  of  the  screw  attachment  is  that  sometimes  the  cautery  may  not  ^ 
ready,  or  the  operator  may  have  to  attend  to  the  ansesthetic,  or  may  be  intemiptcA 
for  a  moment,  when,  with  a  turn  of  the  screw,  the  clamp  may  be  leA  in  pouti^* 
for  any  length  of  time. 


Having  grasped  lightly  the  pedicle  in  the  clamp,  the  pile  is  cut 
at  a  Hufficient  distance  from  the  clamp  to  leave  a  good  thick  Mump  for 
terizing,     Tliis  is  tlie  important  point  in  the  whole  o|K'nition.    If  "tlie 
pile  is  shaved  off  close  down  to  the  clamp,  there  will  be  no  nM>m  tocs»i»- 
terize  the  cut  vessels  and  firmly  close  tlieir  mouths,  and  the  moment  tfc 
clamp  is  relaxed  they  will  bleed.     There  should  be  stump  enough  left  » 
that  the  eauter}*  at  a  dull  red  heat  can  be  passed  over  its  cut  surfiureaga/' 
and  again  till  it  is  thoroughly  charred,  and  a  good  thick  eschar  ronia/iK 
The  clamp  is  then  gently  relaxed,  and  if  any  vessel  spouts,  it  cuo  he 
closed  and  the  cautery  again  used  on  that  point ;  but  if  the  e^chr 
remains  dry,  it  is  allowed  to  slip  from  the  grasp  of  the  clamp  and  tf 
gently  pushed  up  into  the  rectum. 

Even  in  the  cases  of  most  extensive  disease  there  will  selilotn  be 
more  than  three  large  individual  hemorrhoids,  springing  from  diflVreot 
points  in  the  circumference  of  tlie  anus,  and  hence  more  than  thn» 
applic4itions  of  the  clamp  are  seldom  neces8ar}\  When  one  mass  b*> 
been  removed,  a  little  care  should  be  exercised  in  removing  the  seowi 
and  thinl,  so  that  a  distinct  strip  of  mucous  membrane  may  be  left 
between  the  eschars,  otlierwise  too  much  contraction  may  follow  cicatri- 
ziition.  Half  an  inch  of  membrane  at  three  diflerent  }x>ints  in  the  cir- 
cumference will  be  found  amplv  sufficient.  If  any  small  varictisitv  he 
found  in  these  intervening  s|)aces,  puncture  with  the  (^utery  as  described 
will  always  be  efficient  to  prevent  their  future  development. 

After  the  operation  there  will  always  be  some  bleeding  from  the  sci*»rtr-ciit< 
made  in  the  skin  for  isolating  the  pedicles;  this  is  stopped  bv  pressure  of  a  pad 
and  T-bandage.  There  should  never  be  any  hemorrhage  from  tlie  escharx  or  from 
the  cavity  of  the  reotnm.  After  a  few  hours  the  pad  and  bandage  may  be  replii'«ii 
by  a  hot  poultice.  The  patient  is  allowed  to  stand  and  pass  water;  no  restriction 
is  made  as  to  diet;  his  bowels  are  moved  by  a  laxative  forty-eight  hount  after  opf- 
ration,  and  kept  open  every  day  or  second  day  afterward.  Straining  and  pain  i> 
defecation  arc  best  relieved  by  an  enema  of  lukewarm  water  when  the  laxatire  i* 
about  to  have  its  natural  effect.  Patients  usually  sit  up  on  the  esccond  or  thini 
day,  and  leave  their  rooms  by  the  end  of  a  week,  although  complete  healing  caD* 
not  be  expected  in  less  than  three  weeks. 

After  years  of  exjX'rience  with  this  o|x»nition  the  writer  can  onlysiy 
he  has  never  had  an  accident,  never  had  to  use  a  catheter,  seldom  liad  to 
give  morj)liine,  and  confidently  exj)ects  a  rapid  and  uneventful  reco\W 
in  every  case.  But  accidents  have  (K^curred,  though  the  fault  has  gen- 
erally been  with  the  operator  and  not  the  method.     Only  recendy  lia? 
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toed  to  me  to  have  a  distinct  case  of  secondary  hemorrhage  on 
d  day  after  this  opemtiwii ;  but,  as  this  is  tlie  only  one  I  nave 
en,  and  as  I  happen  to  know  of  several  after  the  ligature,  my 
of  its  value  is  unchanged. 

Rbctal  Polypi. 

rpoid  tumors  are  frequent  in  the  rectum,  especially  in  young 
a.  They  are  of  tlie  myxomatous  or 
lattius  type  or  of  mixed  form,  and  vary 
n  size  and  number.  Widespread  poly- 
lease  is  represented  in  Fig.  202.  Some- 
lev  bleeil  easily.  They  are  occasionally 
od  for  ins]M?ction  at  or  after  stool,  and 
juire  replaronient  or  reduction  like  cer- 
es. They  cause,  for  the  most  part,  mpap-- 
reetai  malaine  and  tenesmus.  Children 
;  frequently  impelled  to  stool  should  be 
y  examined — if  need  be  imder  anses- 
-to  discover  polypi  if  present.  These 
are  often  pcdiculated,  sometimes  by 
ems  which  are  elonffated  by  natural 
it  their  expulsion.  In  such  a  cjise  tlicy 
twisted  off.  In  other  cases,  when  they 
re  sessile,  their  careful  enucleation  or 
lion  may  be  required. 
Bvated  instanceB  are  known  in  which  strain- 
tf^  long  coutinued  and  oi^n  repeated,  have 
I  ID  vagi  I)  at  iun  with  all  its  disastrous  conse- 


Pbolapsb  and  Invaoinatiok. 

re  are  two  varieties  of  prolapsus,  to  be 

y   distinguished    from    each    other   in 

',     The   tiret  is   composed   of   otmcoim 

iif  only  (Fig.  203);  the  second,  of  all 

<t  of  the  bowel,  and  hence,  when  of  sufE- 

:tcut,  containing  peritoneum. 

first  is  ji-mcre  everting  of  the  mticons 

ine,  rendered  possible  by  the  laxity  of        """"^';iCih^p''ir'  " 

imncous  conne<rtive  tissue.     The  second 

:a^K*^ration  of  the  first,  in  which,  after  the  connective  tissue  has 
to  its  utmost,  the  whole  thickness  of  the  rectum  begins  to  pro- 
It  follows,  of  necessity,  that  after  this  protrusion  has  rciichwl  a 

jMiint  the  peritoneal  cosit  must  also  protrude  through  the  anus, 
first  form  of  prolapse  is  seen  frequently  in  chiltli-eii  as  a  result 

£ncs8,  diarrhnea,  or  any  iiTitJiti<»n  of  the  rectum  which  produces 

19.     It  is  also  seen  in  adults,  generally  as  a  result  of  weakening 

sphincters.    It  is  a  minor  aitt'ctioii,  and  in  all  «ises  easily  curable 

jical  measures.     Tlie  importance  of  <hstingnishing  between  it 

:  second  >-ariety  at  once  U'cornes  manifest  when  it  is  stated  that 
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treatment  adapted  to  it  may  easily  result  fatally  when  applied  tviiit 
eecoixl. 

A  serious  and  not  verj-  rare  complication  of  the  second  forni  (Jmu. 
lapse  arises  from  tlie  fact  that  the  pouch  of  peritoneum  contaiDed  nil 
m<ii/  be  (he  sac  of  a  hentin,  and  miiy  contain  coils  of  small  inttMivr.a 
ovary,  or  the  bladder.    Usually  the  peritoneal  pouch  wiJl  be  fouuJ  mit 


front  of  the  pn)ln[>se,  but  it  may  be  both  in  front  and  behind, and,  vhn 
intestine  is  euntainod  in  it,  it  may  be  reduced  as  in  any  other  variety  ii( 
hernia. 

The  fact  that  in  old  cases  of  the  second  variety  of  prolapsus  the  pil 
is  generally  clironieally  inflamed,  and  hence  weakened,  ami  may  ea^iK 
tear  or  rupture,  allowing  the  escape  of  small  intestine  through  the  wnt 
and  out  of  the  anuH,  has  given  rise  to  many  reeonled  caseii  of  H>-cal1iil 
revtal  hernia — pmtrusion  of  small  intestine  through  the  anus — Mimctimrs 
to  the  extent  of  many  f«H,'t.  It  is  doubtful  whether  the  healthy  rectum 
ever  rujitures  as  a  result  of  any  oniinaiy  violence,  and  the  great  niajoriiy 
of  these  caws  an'  due  to  the  existence  of  an  old  prolapsus  coutaininj! 
coils  of  small  intestine. 

There  i«  one  rciiiHrkable  ca*e  on  record,  iiowever,  in  a.  boy  of  thirteen,  id 
whom,  OH  II  result  ol'  tlip  full  upon  liim  of  ft  cart,  »  considerable  pan  nf  the  small 
intestine  wns  forced  mit  of  the  nnus.  The  most  roiniirkable  part  of  the  raw  i* 
thuC,  niter  the  inie^tiiie  had  been  replaced  and  had  protruded  &e&\ti  iteveral  tiiiir». 
and  hiid  become  piinc'^nous,  fifty-seven  inches  of  it  were  cut  on  and  the  borniwl' 
u  fiptiA  rccuverv.     This  was   in  1755,  and  shows  what  niaj  happen  without  tuili- 

It  is  a  mistake  to  supjiose  that  the  second  form  of  prola[ii>e  is  mt 
met  with  in  elitldreii,  for  it  is  only  an  exaggerated  form  of  tliefirsi. 
It  is  clistitiguishe<l  fnim  it,  first,  by  its  nizf,  being  from  its  nature  of 
very  consider!il>le  dimensions.  Tlie  first  form  is  not  thick  to  the  frel, 
the  folds  of  mucous  membrane  radiate  from  the  orifice  to  the  cipi'uni- 
fercnee,  ami  tlie  opening  is  circular  and  patulous.  In  the  second  the 
orifice  is  slit-like,  and  is  drawn  l>ackwanl  by  the  attachment  of  titr 
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[w>-rw.'tuni,  or,  in  females,  forward  by  the  closer  attachment  to  the 
pita.  The  form  of  the  tumor  is  conical;  its  walls  are  (hick  and  firm  ; 
i  when  pressed  by  the  finjjers  the  giii^ling  of  jpis  in  a  contained  loop 
intestine  may  sometimes  ne  felt.  Suen  a  mmor  may  hIso  be  resonant 
[  [wrciJiwiou. 

The  TREATUE.sT  of  prolapse  is  both  general  and  surgical.  In 
il'Irea  a  poli/]/u«  should  always  be  Uwked  ior,  and  removed  if  found, 
I  this  is  a  very  frequent  cause  of  the  couditlon.  The  same  rule  applies 
calculus,  phimosis,  constipation,  and  pin-worms.  The  general  neultli 
lonld  be  carefully  atteude*!  to;  the  tumor  when  down  should  be 
iflied  with  an  astringent  solution  and  replaced  ;  and  the  ehild  should 
iDiaJe  to  have  its  passages  in  bed,  while  the  buttoclcH  are  held  tr^ther 


y  cusps  nf  prolaiia 
lildren  upon  the  chamb( 


arc  due  ti>  the  (larelessi 
und  allowing  them  to  n 


^liouM  these  measures  iiiil,  Van  Biircii\  operation  with  the  cauttrj 
1  Always  Vw  relied  upon  to  cure  iu  prolapse  consisting  ol  mutous 
]nbran<^  a  I  one. 

With  the  child  under  ether  the  pouting  mucous  membrane  i"  Mi/ed 

&  forceps  and  gently  pulled  out  of  the  anus.     Successive  pan's  of 

are  nsed  on  opiwjsite  sides  of  the  auiis  till  the  whole  amount  of 

pnitrasion  is  in  sight     With  the  cautery  at  dull-red  heat  three, 

,  gr  even  six  strii»ee  are  drawn  on  the  tumor,  commencing  at  the 

and    radiutJog   toward   the   onfice.      The   cauterizations   should 

"  only  through  the  mucous  layer,  should  be  light  at  the  apex,  and 

eradually  increase  in  depth  as  they  approach  the  sphincter.    After 

eient  number  of  these  linear  cauterizations  have  been  made  at 

distances  from  each  other  on  the  circumference  of  the  tumor,  the 

lie  mass  is  reduced. 

The  qfter-trrahnrnt  is  of  scarcely  less  importance  than  the  cauteriza- 
a.  A  firm  graduated  c()mj)ress  should  be  applied  over  the  anus  and 
tired  by  bnwid  strips  of  adhesive  plaster,  which  also  draw  the  but- 
ks  firmly  ti^ther.  Opium  and  chalk  or  some  other  astringent 
uld  tlieii  Ik-  given  by  the  moiitli  to  keep  the  bowels  from  moving 
a  weeJt  or  ten  days,  if  )>o,''siblc.  The  Ki'st  passage  should  be  assisted 
an  enema  of  water,  and  slunild  be  Itiid  with  the  child  in  bod  and  a 
Be  pressing  the  buttm'ks  t<igcthor  to  pri'vent  protrusion.  For  at  least 
irtnight  this  rule  should  be  carried  out. 


OccutoDHlly  it  may  be 
tfai«  treatment  will  Bellini 
where  it  is  tUoroughly 


>  repeat  the  cauterization  a  second  time. 
uy  case  of  prolapse  of  mucous  membrane 


In  pro/apue  of  tlie  second  tai-ictff  this  treatment  will  also  often  \ie 
nd  efficacious.  It  may  also  be  made  more  nidical  by  burning 
ough  the  sphincter  at  two  or  three  {joints.  The  idea  of  the  radiating 
tenstations  tlirrmgh  the  mucous  membrane  is  simply  to  bind  it  and 
tiubmue<nis  connective  tissue  to  the  muscular  coat  by  linear  cicat- 
m.  In  more  extensive  disease  the  orifice  may  also  be  reduced  in  size 
httminrj  f/iiimffh  the  uphiitcferg,  thus  causing  a  slight  degree  of  eon- 
ction  at  the  anus. 
But  in  many  of  the  old  and  extensive  cases  of  the  second  x-ariety 
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this  plan  of  treatment  will  fail,  and  we  are  then  forced  to  more  ladkil 
measures. 

One  of  the  best  of  these  is  amputation  of  the  entire  tumor  after  ist 
method  of  Mikidicz,     The  patient  is  placed  in  the  lithotomy  poeitiuo- 
Two  strong  threads  are  passed  through  the  extremity  of  the  pwlapa^ 
for  fixation.     A  transverse  incision  is  made  through  the  anterior  p»r^ 
of  the  prolapse  till  the  serosa  is  exposed.     The  serosa  of  the  outer  lav*?** 
is  then  stitched  to  the  serosa  of  the  returning  portion,  thus  closing  tt*^ 
peritoneal  cavity.     Just  outside  this  row  of  sutures  the  anterior  part 
the  returning  cylinder  is  also  cut  across,  and  the  two  divided  ends  of  th 
gut  are  then  sutured  with  silk  through  the  whole  extent  of  the  incisi* 
the  threads  passing  through  all  the  coats  and  being  left  long  for  guul 
till  the  completion  of  the  operation.     Next  the  remaining  portion  of 
periphery  is  cut  across  in  the  same  way,  the  mesenteric  vessels  tied,  an*^ 
the  suturing  completed  as  in  the  anterior  lip.     All  sutures  are  cut  Hho^r* 
and  the  stump  of  the  prolapse  reduced. 

The  occurrence  of  a  circular  slough  as  a  result  of  the  strangulation 
of  a  prolapse  is  always  a  very  serious  complication.     The  tumor  is  j^«i- 
erally  of  the  second  variety ;  has  become  first  irreducible,  then  strango- 
lated,  and  at  i\\Q  aj)ex,  around  the  opening,  there  will  be  seen  a  blici 
ring  of  dead  mucous  membrane  and  connective  tissue  of  greater  or  \m 
extent. 

The  gravity  of  this  condition  consists  in  the  fact  that  the  circular 
slough  may  cause  a  severe  stricture  after  cicatrization  has  occurred,  and 
the  longer  the  pn)lapse  the  higher  up  the  bowel  will  the  stricture  be 
after  it  has  been  reduced. 

The  TREATMENT  of  this  ccmdition  resolves  itself  into  the  ablation  of 
the  tumor  by  the  method  just  described. 

The  essential  difference  between  prolapsus  and  invaginatii»\  is  that  the 
former  is  a  mere  everting  of  the  mucous  membrane,  and  perhai)8  of  tin* 
other  layers,  of  the  rectum,  beginning  always  at  the  verge  of  the  antt-i 
and  gradually  increasing  in  size  as  more  and  more  of  the  gut  prtrtriulw 
from  the  IhkIv  ;  while  the  latter  is  a  telescoping  of  one  part  of  the  gut  into 
the  part  below,  and  may  begin  anywhere  in  the  length  of  the  tulx*.  A 
prolapse  necessarily  protrudes  from  the  anus ;  the  invaginated  jxirtion 
of  bowel  may  or  may  not  do  so,  de|)ending  upon  its  length  and  location. 

When  an  invajfinated  portion  of  the  bowel  appears  at  the  anus,  it  uau  alway* 
be  distinguished  from  a  prolapsus  by  the  presence  of  a  groove  or  sulcus  between 
the  enclosed  and  enclosing  portion,  or,  in  other  words,  between  the  intussus»cepturo 
and  the  intussuscipiens.  The  bottom  of  this  sulcus,  or  what  is  technically  known 
as  the  neck,  may  be  reached  by  a  finger  in  the  rectum  or  by  a  long  bougie,  or  it 
may  be  much  higher  up  the  bowel.  It  is  evident  that  a  cross-section  through  ib 
intussusception  will  divide  three  distinct  layers  of  gut  in  their  entire  thicknes'*— 
the  enclosing,  the  entering,  and  the  returning  portions.  In  the  sulcus  between  the 
enclosing  and  the  entering  cylinders  two  mucous  surfaces  are  in  contact;  in  the 
sulcus  between  the  entering  and  returning  cylinders  two  serous  surfaces  are  in 
contact. 

Of  this  condition  there  are  many  varieties  and  degrees.  The  mopt 
common  (forming  nearly  one-half  of  all  the  cases)  is  the  t'/fo-e«ra/,  <»r 
that  in  which  the  ileum  and  the  ctecnm  pass  into  the  large  intestine, 
carrying  the  ileo-ca^'ul  valve  at  the  a|M}x.  This  variety  is  apt  also  to  b^ 
the  most  exten.'jivc,  the  ciei'um  ])assing  sometimes  tlie  whole  length  cif 
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||fae(^iIoii  and  appearing  with  its  valve  and  tiit'  appendix  outside  the 

in*.    The  next  m*y»t  frequent  variety  is  tlial  invuKing  the  smalt  tiilct- 

\i :  nud  after  these  in  i'rciiiiencv  emiie  the  caiws  aft'ecting  the  colon,  kIi/- 

mil  ficntre,  und  r«*(w«.    Wheu  the  large  bowel  \»  affected  it  is  most  ot\eii 

I  netr  '\tt  tvrnii  nation,  tlie  deseendiiig  portion  passing  into  the  sigmoid 

I  (eiiirr,  the  flexure  into  the  rectum,  or  the  y\\i\ier  jmrt  of  the  rectum  into 

(•  liiwer.     These  latt«r  forms  are  necessarily  limited  in  length,  for 

I  ulii-n  "lice  the  invagination  has  been  tairly  formed,  and  aftiT  the  enter- 

I  in^piirlion  has  been  grasped,  the  increase  in  length  is  always  at  the 

I  eipeDAe  of  the  sheatli. 


I  mniiiiu  cuUBtiiDtly  the  »aine,  aotl  the  turning  in  ia  not  doi 

I  tbenecb.    [f,  theVetore,  the  Deelc  be  withia  the  rectum,  the  itituBSUBCeutiun  must 

I  hclimitiid  b,rthe  Itn^h  of  the  rectum  remaining  between  the  neck  and  the  anus, 

I      An  intusiusceptioQ  of  the  rectum  or  sigmoid  flexure  will  also,  as  a  rule,  be 

I  ifriiglilet  and  less  curved  than  one  of  the  bowel  higher  up,  because  of  the  abitence 

f  ofilw  meaeotery  in  the  tumor.    Ah  the  involution  goeH  on  ut  the  neck  of  the 

trthe  meaeotery  is  drawn  in  between  the  two  inner  Uyers  in  the  form  of  a 

I  nii(  »{ib  the  base  upward.    The  traction  upon  thifl  cauRes  a  curve  of  the  con- 

r  tkinnl  cylinder,  the  concavity  of  which  is  toward  the  attachment  of  the  mesentery. 

fo  ftfl  umali  iD.testine  thin  curve  is  very  marked  at  times,  antl  the  mesocolon  may 

niue  Uie  isaae  appearance  in  casea  involving  the  lai^e  bowel.  The  traction  of  the 

"I'wcolun  mayaUo  cause  other  changes.    The  axis  of  the  contained  portion  is  not 

ilii^  aktne  as  that  of  the  xheath,  and  tne  orifice  is  dra^wn  into  a  »lit-like  «hH^e  and 

lutned  igainsl  the  side  of  the  sheath,  so  that  it  may  be  difficult  to  detect  it  with 

LUie  finger. 

The  obstruction  and  the  strangulation  of  the  eonlaine<l  jxirtion  may 

pMUHC  pertain  changes.     The  bowel  above  the  implicated  part  may  be 

Titiijiiy  lUtdtntled  and  congested,  it  may  be Ji/lfd  with  fteceB,  or  it  may  be 

Wet-rated  and  perforated.     The  serous  surfaces  in  apposition  in  the  two 

■Ootuiiiwl  portions  are  apt  to  become  united  by  adhexions.     When  pres- 

ntniKi  wstensive  these  constitute  the  chief  obstacle  to  reduction,  whether 

^jntanixius  or  the  result  of  treatment, 

Asa  n-siilt  of  strangulation  of  the  contained  portion  its  walls  may 

teh  swollen  by  transudation  of  serum,  the  peritoneum  con- 

HiImI,  the  mucous  membrane  inJiltnited  ;  blood  is  effused  between  the 

(^^Ucous  surfaces  of  tltc  outer  and   iiiitldle   layers;  and  the  whole  con- 

Kintd  i>ortion  bet-onit's  in  this  way  irndiicilile.     Should  dranipilution  be 

"' "  '  7i//y  severe,  (/angreiie  may  BU[>ervene,  and  this  is  Nature's  method 

f  cure.     It  is  more  apt  to  take  place  in  acute  tlian  ehronic  cases,  and 

uy  involve  the  whole  or  jMirt  of  the  contjiined  portion.     As  a  result, 

»aiiy  feet  of  bowel  may  slough  off  aud  be  passed,  either  in  small  jwr- 

Hwis  or  in  large  cylinders, 

Tlu"  TREATMKN'T  of  intussusception  consists,  fir.st,  in  gentle  efforts 
jit  rc<lueti<ii].  The  mass  must  be  replaced  by  a  process  exactly  the 
fVerw  of  the  one  by  which  it  came  down,  the  most  dependent  portion 
*eing  firet  carried  into  the  body,  and  the  telescojx'  unfolded  in  this  way. 
This  meiins  failing,  a  reduction  may  be  accomplished  by  laparotomy,  or 
I  gangrenous  portion  may  be  essected,  or  an  anastomosis  establishe<l 
hroiind  the  involved  part.  The  operation  of  excmon  loilJi  circular  enlrr- 
■orrAayj/ty,  a,s  described  under  Prolajisus,  may  also  be  curative  in  old  and 
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Chronic  invagrination  of  the  sigmoid  flexure  into  the  rectum,  lasdor 
for  many  years,  is  a  condition  quite  frequently  diagnosticated,  but  fi 
dom  seen.     The  writer  has  always  believed,  theoretically,  that  it  mi^ 
occur  and  might  cause  a  peculiar  train  of  symptoms,  but  has  iK»ver«ei 
an  undoubted  case  till  within  the  past  year.     Usually  the  cases  tunifi* 
to  be  simple  ones  of  ver)'^  obstinate  constipation  attended  with  gre* 
mechanical   difficulty   in   obtaining  a   movement   of  the   l>owek,  a»i 
|K>ssibly  with  slight  prolapsus  and  obstruction  of  the  anus  fn)m  cro^ 
ing  down  of  the  normally  profuse  folds  of  mucous  membrane.    A  |ht^' 
tive  diagnosis  of  invagination  can  only  be  made  when  the  condition  ^^ 
actually  be  felt  by  digital  examination,  as  the  symptoms  ctmnot  be  il^^ 
tinguished  from  those  of  old  cases  of  severe  constipation. 


In  the  case  referred  to.  however,  the  sulcus  between  the  intussusceptum 
intussuscipiens  was  well  marked,  soft,  movable,  and  not  to  be  mistaken  for 
organic  stricture.     Under  ether  the  invaginated  portion  was  drawn  three  iD< 
out  of  the  auus,  while  the  ring  could  still  be  distinctly  felt  two  inches  within 
sphincters. 

A  combined  operation  was  done.    First,  the  anus  was  tightened  by  four  tj 
cations  of   the  cautery  to  the  sphincter,  causing  a  slieht  amount  of  artil 
stenosis.    Second,  the  abdomen  was  opened  by  the  usual  incision  for  colostomr. 
The  sigmoid  flexure  was  drawn  upwani  into  the  wound  to  it8  utmost  extent,  a«f 
stitched  as  securely  as  possible  by  five  silk  sutures  passed  through  one  of  the 
longitudinal  bands  and  the  abdominal  wall,  as  in  a  ventral  fixation  of  the  ntnoi 
For  two  weeks  the  patient  was  compelled  to  have  his  passages  in  the  recumbar 
position.     After  that  he  was  allowea  to  leave  the  hospital.    Six  months  after  tk 
operation  there  had  been  no  return  of  the  disease. 

In  one  other  case  of  prolapsus  of  very  extensive  proportions,  due  to  locomotor 
ataxia,  I  have  repeated  this  operation  with  equally  good  results. 

Abscess  and  Fistula. 

Abscesses  around  the  rectum  are  best  divided  for  clinical  studr 
into  supa^ficial  and  deep.  By  the  former  are  meant  those  of  the  sub- 
cutaneous cellular  tissue,  which  are  generally  of  trifling  ini]K)rtaixt, 
often  break  and  heal  spontaneously  without  the  formation  of  fistule, 
or,  when  resulting  in  fistula,  leave  one  of  the  superficial  and  trivial 
variety  easily  curable  by  incision. 

The  deep  abscessea  may  be  divided  with  advantage  into  tliose  of  the 
isch  io- rectal  f asm  and  those  of  the  superior  pelvirectal  space ,  two  ana- 
tomical regions  whose  relations  are  important.  An  abscess  of  the  isehi(h 
rectal  fossa  is  below  the  levator  ani  muscle  and  outside  of  the  pchv 
fascia  which  covers  that  muscle,  and  separates  the  ischio-rectal  nipon 
from  the  general  pelvic  cavity.  An  abscess  of  the  stipenor  ]}elri»rfdnf 
sj)ace  is  above  tlie  levator  muscle,  within  the  true  pelvis,  and  only  closed 
oft*  from  the  free  pelvic  and  abdominal  cavities  by  the  peritoneum. 

An  abscess  of  the  ischiorectal  fossa  shows  itself  with  all  the  usual 
signs  of  an  acute  phlegmon,  and  can  hardly  be  mistaken  for  anything 
else. 

It  may  bo<rin  with  chill  and  considerable  constitutional  disturbance;  Uierewill 
be  severe  i)iiin,  and  the  skin  will  be  hard,  red,  and  oedematous  over  a  considenbl* 
part  of  the  buttock.  The  pus,  if  allowed  to  take  its  own  course,  finds  it*  way  into 
the  rectum  as  well  as  to  the  skin,  and  deep  fistulae  are  the  result.  It  may,  how- 
ever, tend  upward  in  the  perineum,  being  less  confined  in  that  direction,  andclu; 
urethra  may  be  so  pressed  upon  as  to  cause  retention  of  urine. 
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There  should  be  but  one  treatment  for  this  form  of  trouble,  and 
tbat  is  an  early  and  free  use  of  the  knife.     It  is  a  rule  that  an  acute 
inflammation  in  this  region  will  end  in  suppuration,  and  as  soon  as  the 
brawny  swelling  api)ear8  it  should  be  freely  and  deeply  incised  without 
siting  for  pus.     Pus  will  generally  be  present,  however,  Ixifore  the 
Migeon  is  called.     The  treatment  of  such  a  case  requires  surgical  skill. 
It  is  about  as  different  from  puncturing  a  superficial  abscess  and  allow- 
'^i?  tho  esca{)e  of  pus  through  a  small  puncture  as  can  well  be  conceived. 
The  patient  should  be  etherized  and  placed  in  the  lithotomy  posi- 
tion.     A  long,  fine,  straight  bistoury  sliould  be  inserted  in  the  centre  of 
Ae  cutaneous  hardness,  pushed  forward,  and  occasionally  turned  in  the 
Founcl,  till  pus  issues  by  the  side  of  the  blade.     It  may  be  necessary  to 
wry  the  point  fully  four  inches  upward,  and  to  repeat  the  puncture 
aore    than  once  before  pus  is  found.     In  withdrawing  the  knife  an 
Qcnsion  two  or  three  inches  long  should  be  made  through  cellular  tissue 
^  skin.     Into  this  the  index  finger  should  be  passed,  all  sloughing 
lldsu^  broken  down,  all  pockets  ojxined  up,  till  it  is  certain  that  a  free 
wianiunication  of  all  parts  of  the  abscess  with  the  external  wound  has 
^u  established,  and  that  the  incision  is  sufficiently  free  to  prevent  any 
further  burrowing.    The  cavity  should  then  be  irrigated  with  bichloride 
solution  1  :  1000,  and  freely  drained  with  iodoform  gauze. 

These  abscesses  should  not  be  laid  open  into  the  rectum  unless  when  first  seen 
V  the  surgeon  it  is  found  that  the  pus  has  already  approached  so  near  the  cavity 
!^  the  gut  that  there  is  no  probability  of  avoiding  an  internal  fistulous  opening, 
fhe  treatment  is  that  of  an  abscess  anywhere,  and  not  that  of  fistula,  for  if  seen 
;arly  there  is  no  fistula,  and  if  boldly  and  properly  treated  the  formation  of  a 
istula  may  be  avoided,  though  not  in  all  cases. 

The  ftuperior  pelm-rectal  space  is  bounded  by  the  peritoneum  above, 
lie  levator  ani  and  its  superior  aixmeurosis  below,  and  the  walls  of  the 
elvis  on  the  sides.  It  is  filled  up  by  lax  pelvic  connective  tissue, 
hioh  communicates  in  front  and  laterally  with  that  which  fills  the 
iac  fi>ssje  and  the  deeper  regions  of  the  alxlomen  through  the  interven- 
on  of  the  8ub|)eritoneal  connective  tissue  of  the  pelvic  walls.  Behind 
16  continuous  with  the  connective  tissue  of  the  meso-rectum  and  the 
>ncavity  of  the  sacrum,  and  it  communicates  with  the  gluteal  region 
irough  the  sciatic  notch.  In  women  it  is  also  continuous  with  the  con- 
ective  tissue  of  the  broad  ligaments. 

It  is  easily  understood  from  this  why  abscesses  originating  in  this  location  may 
name  such  vast  proportions,  burrowing  laterally  into  the  subperitoneal  con- 
ective  issue  of  the  iliac  fossae,  or  almost  anywhere  else  in  the  true  pelvis;  dis- 
larging  into  the  bladder,  vagina,  or  high  up  into  tho  rectum ;  mounting  above 
le  bladder  and  pointing  in  the  groin  or  loin;  passing  out  of  the  pelvis  into  the 
ligh,  and  causing  retention  of  urine,  and  even  intestinal  obstruction,  from 
ressure. 

In  abscess  of  the  pelvi-rectal  space  the  symptoms  are  often  obscured. 
'here  is  more  or  less  ymn  in  the  jx^lvis  and  lumbar  regions,  which  is 
^Idom  intense.  Fever  may  be  entirely  absent,  is  seldom  continuous, 
ad  chills  are  only  occasionally  met  with.  The  patient  may  soon  sink 
ito  a  typhoid  condition,  with  high  temperature  and  diarrluea.  I  think 
have  more  often  been  able  to  make  an  early  diagnosis,  before  the  dis- 
avery  of  tumor,  by  the  presence  of  vesical  and  rectal  tenesmus,  with 
eep  pelvic  pain^  than  by  any  other  signs. 
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Tlie  TREATMENT  is,  of  coiirsp,  tliat  by  ind^ott  and  ilrainat/t.ai 
the  inciainn  slioiild  be  mode  as  soon  as  pus  can  be  located.  Il  h  ir» 
that  thc9G  abscesses  tend  naturally  to  dischai^  tliemselveii  into  tbrm* 
tuiu,  vagina,  or  bladder,  but  to  leave  them  to  their  own  vtwnt'is 
attt^uded  by  great  risk.     If  the  pus  be  approaching  the  perincun,  dt 

Flo.  204. 


C,  D,  lubmuirular  (Pothent). 


incision  should  be  niade  there ;  slioidd  it  appear  in  the  groin  «r  thi|!h, 
free  incision  may  be  made  there  ;  and  shouhl  the  tumor  appear  in  iht 
iliac  fossa  or  siltove  the  bladder,  laparotomy  is  indicated. 

Except  when  treate*]  boldly  and  enrgicully  the  l'n<KiN«>8ts  in  tlu-* 
eatws  is  not  g<HHl.  In  the  beginning  the  imtient  runs  the  risk  of  hlo"!- 
[)oisoning,  ]>oritonitis,  anil  phlobitii^,  and  shoidd  the  absc^ons  find  afr 
exit  there  an-  still  all  the  risks  involved  in  prolonged  siippnratiw 'li»- 
eapic.  In  the  coiiiininitivcly  »:mall  number  of  eases  in  wliich  sfpimU- 
neons  healing  tx'cnr.s  the  risk  of  extensive  cicutricialcontraetion  remains: 
and  this  may  cause  cither  stricture  of  the  rectum  or  sigmoid  flexure  i>n 
the  one  hand,  or  fecal  incontinence  on  the  other. 

There  is  a  form  of  periproctitis  wliicli  is  not  to  l)e  confounded  with 
this  one.  It  is  distinctly  sepfir  in  origin,  and  is  the  chief  cans*'  of  dmlh 
after  siirgiral  iipei-iitions  in  this  region.  It  is  analogous  to  pneqwRil 
septieiemia,  :ina  in  its  genenil  symjitoms  follows  clasely  the  clinial 
histoiy  of  pyiemia. 

in  thiw  I'iines  in  which  the  inflammation  shows  a  tendency  tobecnnif 
eiivuniseribed,  life  may  be  saved  by  projwr  surgicid  treatment,  hut  win-re 
it  is  diffuse  and  invades  the  internniscular  planes  of  eonneetive  ti-*!-wf. 
then'  is  Httic  hope. 

I  liiLvc  I'i'i'ii  iiit'ectliiii  sliirt  at  the  rectum,  show  itself  as  a  brawny  uifihnl><Ki 
in  the  ri^rhl  llinc  ri'pon,  anil  L'xtend  np  tlic  right  f\de  to  the  axilla,  withoai*' 
any  lime  bcfoniin;;  in  thu  k-ast  circumscribed  or  allowing  of  aui^ical  intcrfer»ncf- 

Small  flstulee  of  the  sulicitta  neons  variety,  like  the  snperficial 
absces.ses  from  ^vliich  they  result,  are  generally  easily  curable  by  layitf 
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open  the  track  and  Bcmping  away  with  the  handle  of  the  scalpel  the  old 
gnuiulatjon-tisaue  which  lines  it. 

Fistolsa  resultincr  fi^m  iBohio-reotal  abscesses  diScr  greatly  in 
their  extent  and  gravity.  In  them  the  track  is  much  larger,  and  often 
double  or  branching,  and  the  external  opening  may  be  far  away  from 
the  anus.  The  whole  perineal  region  will  aometimes  be  found  brawny 
ami  JDiliimted,  and  there  may  be  a  dozen  or  more  points  at  which  pus 
has  burrowed  t*>  the  surface. 

The  flstulee  resulldiis  from  abeceeaes  in  the  superior  pelvi-reotal 
■pace  nmy  be  of  any  extent.  The  track  may  be  very  deep,  and  the 
probe  pas.sed  into  it  may  go  directly  a^vay  from  instead  of  toward  the 
•Return.  Pus  starting  thus  deep  in  the  pelvis  may  find  ite  exit  in  the 
groin,  over  the  hip-joint,  or  even  in  the  popliteal  space. 


Campllcttted  rectal  AatuU  (Polherat), 


Tubercular  flstulGe  are  generally  easy  to  diagnosticate  by  their 
gTtma  appearance  without  mi<ToscopIc  examination.  In  them  the 
internal  orifice  is  apt  t»  be  lai^,  so  that  the  finger  may  readily  pass 
into  it  from  the  rectum;  the  shin  over  the  track  is  nndemiined ;  the 
discharge  is  sanious  and  unhealthy ;  and  the  general  condition  of  the 
patient  helps  the  diagnosis.  In  operaliiiff  upon  sueh  cases  the  entin; 
track,  after  being  laid  open,  should  be  thoroughly  dcstrogeff,  either  with 
the  shar]>  scoop  or  the  cautery.  There  seems  little  doubt  that  such  a 
fistula  may  be  the  starting-point  of  general  tuberculosis,  and  that  a 
radical  operation  done  early  may  prevent  general  infection. 

A  fistula  tnaj  heal  spontaneously  or  after  a  v<'ry  slight  excitement  to  repara- 
tive action,  such  as  the  mere  passage  uf  a  probe  iti  an  exaniinstion.  Such  cases 
are,  however,  exceedingly  rare.  In  certain  cases  a  cure  may  iilrtu  be  cRected  by 
stimulating  the  track  by  injectiuns  of  iodine,  or  by  local  upplinitioas  of  various 
cansticn,  or  by  the  intrtxIuctioD  of  tents,  etc.  Treatment  bv  any  of  these  melhoda 
re<]uirefl  time  and  patience,  and  the  result  cannot  be  looked  upon  as  at  all  certain. 

When  it  has  been  decided  to  lay  a  fistida  open  into  the  gut,  there  is 
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but  one  method  to  be  recommended,  and  that  is  the  knife.  The  eUt^ 
ligature  or  6craseur  need  not  be  considered  except  in  cases  where  the 
incision  is  so  deep  that  concealed  hemorrhage  is  to  be  guarded  againa; 
and  the  silk  ligature  is  unsurgical. 

Where  the  fistulous  tracks  exist  in  great  numl>ers,  two  or  three  op^ 
rations  at  intervals  may  be  advisable,  rather  than  an  attempt  to  cure  tt 
one  sitting.  It  is  easily  possible  in  such  cases  to  do  an  amount  of  cut- 
ting that  shall  endanger  the  recuperative  power  of  the  patient  Mam 
of  the  tracks  will  be  found  to  run  away  from  the  gut  and  be  merely  s^ob- 
cutaneous,  and  it  may  be  possible  to  divide  the  different  openingi^  into 
two  or  three  groups,  each  group  having  its  own  independent  deep  cum- 
munication  with  the  bowel. 

Although  to  effect  a  cure  in  some  cases  it  may  be  necessary  to  divide  the  s[»hil^ 
ters  in  two  or  three  different  places,  and  in  such  a  greater  or  less  degree  of  iucob* 
tinence  is  to  be  expected,  a  double  division  of  the  sphincters  is  always  to  be  ctn* 
fully  avoided  if  possible.  It  is  wonderful  how  many  different  tracks  may  be  bud 
open  and  made  to  drain  freely  into  a  sinele  median  incision  behind,  if  care  and 
study  be  devoted  to  this  point.  Especially  does  this  apply  to  the  various  fomuof 
horseshoe  abscess,  in  which  pus  has  burrowed  around  the  gut  in  a  semicircle  either 
in  front  or  behind,  and  in  which  there  are  often  two  external  and  two  intemil 
openings. 

In  all  of  these  operations  it  is  well  to  bear  in  mind  that  a  lai^  pe^ 
centage  of  all  cases  are  failures,  even  in  hospital  practice.  This  arise* 
from  the  popular  conception  that  a  fistula  is  a  straight  track  leading  from 
an  external  opening  in  the  skin  to  an  internal  opening  in  the  bowel,  and 
that  the  operation  consists  in  first  passing  a  director  along  this  track  aad 
then  dividing  it.  On  the  contrary,  most  fistulse  are  branching^  cornpH- 
caied  tracks,  which  need  to  be  dissected  up  and  laid  open  with  great 
care.  The  director  needs  only  to  be  introduced  a  short  distance  at  s 
time  to  do  this,  and  many  cases  are  better  operated  upon  without  a 
director. 

The  after-treatment  should  be  as  simple  as  possible.  After  the  first  dresKing 
of  gauze  has  been  removed,  it  is  generally  only  necessary  to  pass  a  finger  into  the 
deep  parts  of  the  cut  twice  a  week  to  see  that  it  is  open  well  down  to  the  bottom 
and  tnat  no  pockets  have  formed. 

Ulceration  and  Strictubb. 

The  simplest  form  of  ulcer  met  with  at  the  anus  is  what  is  univer- 
sally known  as  a  fissure.  Although  almost  invariably  due  to  the  trau- 
matism of  a  large  and  hard  fecal  movement,  it  probably  may  in  a  few 
cases  be  due  to  an  ulceration  of  one  of  the  sinuses  of  Morgagni  and  a 
thickening  and  tearing  downward  of  the  little  valve  of  mucous  mem- 
brane which  forms  the  pouch. 

This  is  the  explanation  given  by  Ball  of  the  frequent  coexistence  of  fiMore 
with  an  inflamed  tag  of  skin  at  its  lower  edge,  known  as  a  ** sentinel  pile" 

Next  in  frequency  to  the  fissure  comes  the  large  class  of  ulcers  due 
to  traumatism,  and  the  tmumatisni  is  generally  surgicsil  in  character. 
Wounds  of  the  rectum  are  proverbially  hard  to  heal  under  the  1x^1 
treatment,  and  wlien  neglected  or  badly  treated  change  rapidly  from 
healthy  w^ounds  to  unhealthy  ulcerations. 

In  this  way  patients  who  have  had  slight  operations  for  hemorrhoids  or  fistolx. 
and  have  passed  out  of  observation  with  the  wounds  healthy  and  cicatriziiig,  will 
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^«turn  veura  later  with  extensive  and  incurable  ulceration  and  stricture.  So  frc- 
*^umt  IS  tbis  that  in  every  case  of  doubtful  etiolc^y  the  hiBtory  in  ttiie  regard 
Wiould  he  carefully  inquired  into. 

AIIiihI  to  these  cases  are  those  in  which  the  traumatism  is  due  to 
■«hroitie  coimtijxUhn  and  the  pressure  of  scybalie  upon  the  niucoiis  mem- 
brane.    Deatli  hus  more  than  once  been  caused  by  perfonition  of  tlie 
sigmoid  flexure  due  to  the  pressuni  of  a  scybalous 
mtt>)s,  an<l  m-rere  ulceration  of  the  rectal  pouch  Fio.  207. 

oiay  bo  fbie  to  tlie  same  cause. 

Traimtatisni  due  to  pariurUiun  is  supposed  to 
acit)unt  for  the  much  greater  frequency  ot  ulcera- 
tion and  stricture  in  women  than  in  men.  Though 
the  {Ktssibility  of  such  traumatism  canuot  be  de- 
nied, the  grei»t<T  frequency  of  ulceration  and  stric- 
ture in  women  may  be  doubted — at  least  if  my 
own  experience  is  of  any  value.  For  fifteen  years 
I  liave  Kept  an  accurate  table  of  all  i)f  these  cases 
«cen  in  private  and  hospital  practice,  and  in  the 
total  (amounting  to  several  hundreds)  the  male 
and  female  patients  are  about  equal. 

There  is  another  causative  influence  which  is 
also  peculiar  to  women,  which  I  have  seen  sev- 
eral times.  It  is  the  pressure  upon  the  rectum 
of  a  probipifd  and  rdroverUd  vfenat. 

Tubercular  uloeration  may  occur  anywhere 
in  the  length  of  the  alimentary  canal,  and  is  not 
very  infrequent  in  the  skin  at  the  mar^n  of  the 
anus.  It  13  characterized  by  its  pale-r&l  surface, 
coverwi  with  a  small  quantity  of  serum,  but  de- 
void of  hcaltliy  pus,  givmg  it  a  varnished  apj)ear- 
ance ;  bv  the  abwnce  of  mttrouiutitiff  inflamma- 
tion and  the  granulations  which  exist  in  a  healthy  sore  ;  by  its  fendencff 
to  ttpr&ul  (tt  depth  rather  than  on  the  surface ;  by  the  absence  of  pain ; 
bv  the  irregular  outline  euding  abruptly  in  healthy  skin  ;  and,  above  all, 
by  its  chronicit}/  and  the  utter  failure  of  all  ordinary  remedies  to  affect 
itt  course.  The  diagnosis  may  be  confirmed  by  the  microscope.  Tuber- 
culosis of  the  rectum  or  anus  may  l>e  a  primary  affection,  but  is  gen- 
erally associated  with  deposit  elsewhere. 

Tuborcular  ulceration  of  the  rpctuiii  is  nut  generally  a  cause  of  stricture,  there 
being  too  much  destruction  of  the  pans  and  too  little  cicatrization  and  intlumma- 
tory  thickening  to  cause  occlusion  of  the  canul.  It  is,  however,  a  not  infreiguent 
roiue  of  fistula,  the  deposit  and  ulceration  commencing  in  the  mUL-ous  membrane 
and  perforating  the  wall  of  the  gut, causing  an  abscens  in  the  surrounding  cellular 
tisriUG  which  ends  by  again  perforating  the  skin.  Such  a  liatula  is  churacteri^tcd 
by  it«  internal  orifice,  which  is  so  large  that  the  finger  used  for  rectal  examination 
may  {hws  directly  into  it  without  force. 

The  ulcers  reeultiiig  ftom  dysentery  vari'  much  in  extent  and  lo<si- 
t ion,  ainl,  although  their  favorite  site  is  at  the  rectum  and  sigmoid  flcxnr*;, 
they  niav  occur  anywhere  in  the  large  intestine.  I  know  of  no  way  in 
which  ofd  dysenteric  ulcers  can  be  ptwitively  distinguished  from  chronic 
iileemtion  of  other  varieties  except  by  the  nistorj-  of  the  disease,  but  I 
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am  convinced  that  it  is  by  no  means  an  uncommon  condition  even  in  w 
Northern  cities. 

It  was  for  many  years  doubted  whether  dysenteric  ulceration  ever  resulted  ia 
stricture  of  the  rectum,  but  careful  observation  has  collected  a  sufficient  number 
of  cases  to  set  the  question  for  ever  at  rest. 

There  is  still  one  other  form  of  chronic  ulceration  of  the  anus,  vulvi, 
rectum,  and  vagina  which  has  been  described  under  various  names,  ami 
which  until  within  the  past  few  years  was  supposed  to  be  a  distinct  aff«- 
tion.     Perhaps  the  name  by  which  it  was  best  known  was  esihiomeDei 
It  has  been  attributed  to  syphilis  and  scrofula ;  has  been  considereil  ^ith 
as  lupus  and  elephantiasis,  and  as  an  affection  sui  genera  of  unknuvn 
etiology.     Nobody,  I  think,  before  R.  W.  Taylor  grasped  the  fact,  whick 
was  evident  to  him  from  his  large  experience  in  the  venereal  wanls  rf 
Charity  Hosj)ital  in  New  York,  recognized  that  the  greater  number  of 
these  chronic,  deforming  vulvar  and  anal  affections  "are  due  to  sim[)lf 
hy|)erplasia  of  the  tissues  induced  by  irritating  causes,  inflamnuititm  and 
traumatism."     In  other  words,  he  fails  to  find  any  such  disease  as  ri4hh- 
menCyhut  he  does  find  that  any  lesion  around  these  parts,  e.«|ie<Mally  in 
old  syphilitic  subjects,  may  take  on  a  hypertrophic  action.     A  chmnir 
chancroid  may  do  the  same,  and  no  venereal  lesion  is  absolutely  essential. 

The  condition  is  recognized  by  the  great  extefit  of  the  utceratiovy  ofttn 
destroying  the  rectum  and  vagina  entirely ;  by  its  sloic  course^  often  last- 
ing many  years  without  affecting  the  general  health  ;  and  by  the  pvat 
hypertrophy  of  the  affected  pjirts.  It  U  most  apt  to  be  mistaken  for  can- 
cer,  phagedenic  chancroid,  or  elephantiasis. 

The  TREATMENT  should  consist  in  destructive  cauterization.  In  raanv 
of  these  cases  antisvphilitic  treatment  will  do  good,  but  by  no  means  in 
all. 

And  yet  the  fact  that  the  disease  is  sometimes  a  peculiar  manife8tation  of  wvpli- 
ilis  is  proven  to  my  own  mind  by  a  case  I  once  saw  in  which  the  disease  was  con- 
p:enital,  was  associated  with  other  signs  of  inherited  syphilis,  and  was  greatlr 
benefited  and  nearly  cured  by  mercury  and  potassium  iodide. 

There  are  also  several  varieties  of  venereal  ulceration  met  with  in 
the  rectum  and  at  the  anus. 

Gonorrhcea  of  the  rectum  mav  be  so  severe  as  to  cause  distinct 
ulceration  witliin  the  pouch,  and  the  irritating  discharge  from  the  anib 
may  cause  erosions  and  fissures,  or  previously  exising  fissures  may 
become  inoculated  and  s])read. 

Chancroids  of  the  anus  may  be  caused  by  direct  contagion  or  by 
auto-inoculation,  and,  though  they  may  be  caused  by  unnatural  vio*. 
their  mere  ]>resence  is  no  proof  of  the  habit.  They  are  much  moiv 
common  in  females  than  males,  because  of  the  facilitv  of  auto-inocula- 
tion  and  the  freijuency  of  accidental  contact  of  the  male  organ. 

Although  cliancroid  of  the  anus  tends  to  spontaneous  cure,  and  is  usually  a 
very  superficial  ulceration,  it  occasionally  happens  that  the  disease  is  attended  by 
a  certain  amount  of  phajjcdena,  and  in  such  cases  mav  extend  within  the  rtvUl 
pouch,  cause  considerable  destruction  of  tissue,  and  end  in  stricture.  That  lliisi* 
the  usual  or  even  a  common  cause  of  the  so-called  "  syphilitic  "  stricture  of  tbf 
rectum  I  do  not  believe. 

True  chancre  at  the  anus  is  not  very  uncommon,  though  it  may  pas* 
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\innoticed.  Its  presence  in  the  male  is  proof  positive  of  unnatural  vice, 
91S  the  lesion  is  not  auto-inoculable. 

True  chancre  within  the  rectal  pouch  has  seldom  been  observed,  though 
cxx!!sisiomd  cases  are  on  record — one  recently,  which  seems  conclusive,  by 
Hartley. 

Mucous  patches  are  very  frequent  around  the  anus,  and  assume  two 
distinct  tyi>es,  the  ulcerative  and  the  vegetating.  It  is  to  the  latter 
alone  tliat  the  so  commonly  improperly  used  term  "  condyloma  "  should 
be  confined. 

Of  the  existence  of  secondary  syphilitic  ulceration  within  tlie 
rectal  pouch  there  is  no  more  doubt  than  of  its  existence  in  the  fauces 
and  trachea.  There  is  also  no  doubt  in  mv  own  mind  that  this  form  of 
ulceration  may  (x^casionally  result  in  true  syphilitic  stricture;  but  that  it 
often  does  so,  or  that  the  so-called  syphilitic  stricture  is  really  syphilitic 
at  all,  I  do  not  believe. 

The  time  for  jumping  to  the  conclusion  that  because  a  patient  has  a  stricture 
of  the  rectum  which  is  not  cancerous,  he  or  she  must  have  had  syphilis,  has  gone 
by.  There  is,  I  think,  no  rarer  lesion  of  the  rectum  than  a  syphilitic  stricture. 
Syphilis  undoubtedly  causes  stricture  of  the  larynx  and  trachea,  perhaps  also  of 
the  oesophagus,  but  these  constrictions  are  caused  by  the  cicatrization  of  lesions 
which  were  primarily  ulcerative.  They  are  irregular  cicatrices  and  salient  bands 
which  deform  and  occlude  the  organ,  and  they  in  no  way  resemble  the  masses  of 
inflammatory  deposit  in  the  rectum  which  have  been  for  so  many  years  improperly 
regarded  as  a  proof  of  syphilis. 

The  argument  against  the  syphilitic  character  of  these  old  and  extensive  ^stric- 
tures is  made  still  stronger  by  the  fact  that  manv  of  the  sufferers  have  never  had 
syphilis  in  any  recognizable  form,  and  by  the  additional  fact  that  specific  treat- 
ment 18  al)solutely  powerless  to  cause  their  resolution,  though  it  has  such  a  won- 
der^l  effect  in  other  tertiary  manifestations.  To  explain  this  failure,  it  is  custom- 
ary to  say  that  the  period  of  infection  is  too  remote  from  the  trial  of  the  drugs, 
that  sclerosis  of  the  rectum  has  already  been  established,  and  that  specific  treat- 
ment is  powerless  against  sclerosis.  But  it  is  evident  that  there  must  be  some 
period  in  the  development  of  this  disease,  if  it  be  syphilitic,  at  which  specific 
treatment  would  have  an  effect,  and  clinically  that  period  has  never  been  found. 
Instead,  therefore,  of  classing  these  old  strictures  as  ano-rectal  syphiloma,  they 
should  be  described  as  examples  of  simple  proctitis  in  which  the  secondary  results, 
an  hy|>ertrophy,  proliferation,  and  contraction,  are  present  to  an  extent  sufficient 
to  cause  occlusion  of  the  canal. 

In  thus  enumerating  the  different  varieties  of  ulceration  of  the  rec- 
tum we  have  also  enumerated  most  of  the  causes  of  stricture^  which  in 
the  great  majority  of  cases  is  a  simple  result  of  ulceration.  Any  simph 
ulceration  of  tlie  rectum,  if  left  to  its  own  course,  and  more  especially  if 
badly  or  improperly  treated,  may  result  in  a  stricture  from  hypenemic 
overgrowth  and  contraction,  and  nearly  all  strictures  not  cancerous  are 
of  this  nature.  The  only  other  varieties  known  are  the  congenital,  the 
j<IMisin<xlic,  and  those  due  to  extensive  traumatism  or  {)ressure  from 
outside  the  canal. 

Congrenital  Btricture  of  the  rectal  i>ouch  is  not  very  uncommon, 
and  may  not  be  discovered  till  the  patient  reaches  adult  life.  For 
years  the  di.sease  will  cause  little  trouble,  and  the  patient  may  only  be 
aware  of  the  fact  that  the  passages  an*  always  very  small  in  calibre ; 
but  as  age  advances  the  tissue  composing  tlie  constriction  becomes 
firmer,  the  difficulty  in  defecation  increasi\s,  and  finally  a  digital  exam- 
ination reveals  the  nature  of  the  affection. 
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Spasmodic  strictrire  is  very  rare,  and   only,  I  think,  a*«ofiatrf 
with  some  other  disease,  as  ulceration  of  the  rectum.     It  has,  howew, 
been  reported  by  good  observers.     By  "spasnio<lic  stricture"!  mcu 
an  occlusion  due  purely  to  muscular  contraction  sufficient  to  prevent  tbr 
passage  of  the  finger  without  ether,  and  disappearing  completely  under 
an  ansestlietic. 

Stricture  due  to  the  pressure  of  errowths  in  tlie  pelvis  or  tlie  pehV 
exudations  or  abscesses  need  not  be  considered  at  any  length  in  thi? 
connection. 

Cancerous  stricture  is  more  common  in  the  rectum  than  any  iithef 
part  of  the  alimentary  canal.  As  its  treatment  is  now  the  same»# 
that  of  non-malignant  contraction,  no  especial  space  will  be  devoted  lo 
its  pathology  or  symptomatology. 

The  TREATMENT  of  ulceration  of  the  rectum  without  stricture  bas 
come  to  be  almost  entirely  operative  when  the  ulceration  has  reached* 
point  which  has  involved  any  great  loss  of  tissue.     Only  the  slighter 
cases  are  curable  by  local  applications.     Superficial  destruction  of  thr 
mucous  membrane,  even  over  a  considerable  area,  may  be  curable  hy 
proper  local  treatment,  and  a  deep  loss  of  tissue  confined  to  a  compara- 
tively small  area  may  also  be  induced  to  cicatrize  without  very  rauA 
subsequent  contraction ;  but,  unfortunately,  the  disease  is  an  insidious 
one,  and   rapidly  passes   the   curable   stu^.     The  choice  often  refe 
between  colostomy  and  extirpation  of  the  rectum. 

The  treatment  of  stricture,  both  cancerov^  and  benign^  has  also  come 
at  the  present  day  to  be  entirely  operative,  and  to  consist  either  in 
colostomy  or  extirpatio-n.  In  only  a  few  of  the  simplest  forms  of  ni>n- 
malignant  disease  is  the  operation  of  division  with  subsequent  dilata- 
tion of  any  permanent  value,  as  the  dilatation  can  seldom  be  niaii>- 
tained  at  a  point  which  will  accomplish  anything,  on  acc*ount  of  the 
irritation  it  produces. 

In  deciding  between  colostomy  and  extirpation  in  any  particular  C9£«, 
whether  malignant  or  benign,  the  present  tendency  is  to  do  an  extirpa- 
tion when  we  can,  and  a  colostomy  when  we  must. 

Certainly  this  is  the  unouestioncd  rule  in  malignant  disease;  and  if  the 
mortality  of  extirpation  coula  be  still  further  decreased  and  the  part8  left  in  i 
little  better  condition  functionally  by  further  improvements  in  tei^hnique,  it  would 
also  be  the  unquestioned  rule  in  non-malignant  cases. 

No  arji^ument  is  necessary  at  the  present  day  to  prove  the  advantages  of  colos- 
tomy in  these  cases.  The  only  question  now  is  whether  extirpation  in  DOD-malig- 
nant  cases  offers  sufficient  advantages  over  colostomy  to  compensate  for  its  grett 
additional  risk. 

Colostomy. 

In  doing  colostomy  less  pn»])aration  of  the  patient  is  necessary*.  In 
C41S0S  of  ])n)longod  obstruction  delay  is  dangerous  and  purgation  ont  of 
the  question,  and  in  others  there  is  no  occ^ision  for  emptying  the  aliment- 
ary canal.  In  fact,  the  presence  of  scybalous  masses  in  the  sigmoid 
flexure  is  one  of  the  best  guides  to  the  part  of  tlie  bowel  to  be  opened. 

The  ])arts  should  be  scrubbed  as  in  all  lajmrotomies,  and  the  incis- 
ion should  l)e  about  two  inches  long,  crossing  an  imaginarj'  line  froni 
the  anterior  sujwrior  spine  to  the  umbilicus  at  a  point  one  and  a  half 
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inches  from  the  spinous  process.     When  the  abdomen  has  been  opened 

by  this  incision  the  sigmoid  flexure,  if  in  its  normal  position,  will  be 

tfce  first  loop  of  intestine  presenting.     Before  searching  for  it,  however, 

a  silkworm  suture  with  shot  and  shield  on  one  end  should  be  passed 

throiigh  all  the  layers  of  the  abdominal  wall  from  without  inward  at  a 

jx^ii^t  about  half  an  inch  from  the  inner  lip  of  the  wound,  and  the 

DceKlle,  still  threaded,  brought  out  through  the  incision  and  laid  to  one 

*i^^*    Search  may  then  be  made  for  the  sigmoid.    If  it  hapjxjn  that  the 

?iTiull  gut  present,  the  best  place  to  search  is  between  the  incision  and 

A^    anterior  sui)erior  spine,  close  to  the  wall  of  the  abdomen.     Hook 

^^  finger  into  the  wound  and  draw  it  along  the  abdominal  wall  from 

^«  side  of  the  pelvis  outward  toward  the  incision,  and  the  sigmoid  will 

^ften  be  caught  by  it. 

When  a  proj)cr  piece  of  gut  has  been  drawn  through  the  wound,  the 

^leedle  is  again  taken  up  and  passed  through  the  mesentery  of  the  loop 

cJoee  to  the  gut,  and  then  through  the  whole  thickness  of  the  abdominal 

vrdlX  from  within  outward  at  a  point  half  an  inch  from  the  incision  on 

the  side  toward  the  spinous  process.     When  this  has  been  drawn  taut 

and  secured  by  a  second  shot  and  shield,  the  loop  of  gut  will  be  securely 

held  outside  of  the  abdomen  by  a  suture  passing  under  it  through  its 

mesentery  and  through  the  whole  abdominal  wall  on  each  side. 

The  gut  is  next  to  be  secured  more  accurately  in  its  place  by  six  or 
eight  silk  sutures  ]>assed  as  follows ;  The  needle  passes  first  through  the 
skin  at  the  margin  of  the  incision ;  next  through  the  cut  edge  of  the 
parietal  peritoneum ;  next  through  the  muscular  layer  of  the  gut,  but 
not  into  its  calibre.  When  such  a  stitch  is  tied,  it  is  evident  that  the 
gut  w*ill  be  attached  to  the  skin  margin  of  the  incision,  and  that  the 

E^ritoneal  cavity  will  be  closed  by  the  union  of  the  parietal  and  visceral 
yers  at  tliat  point. 

Enough  of  these  sutures  should  be  used  to  completely  shut  off  the  peritoneal 
cavity.  This  part  of  the  operation  will  be  greatly  facilitated  if,  when  the  peri- 
toneum is  first  incised,  its  cut  edges  be  seized  and  held  at  half  a  dozen  different 
Joints  with  forceps,  and  these  be  allowed  to  remain  till  replaced  by  the  sutures. 
n  this  way  the  stitches  can  be  replaced  without  wasting  time  in  searching  for  the 
edge  of  the  peritoneum. 

Before  any  suturing  is  done  except  the  first  suspensory  suture  of  silk- 
worm gut,  the  loop  of  intestine  should  be  drawn  well  out  of  the  wound, 
and  a  longitudinal  l)and  selected  through  which  the  sutures  can  be  passed 
for  greater  strength.  One  of  these  is  always  available,  and  not  infre- 
quently use  may  be  made  of  one  on  each  side  of  the  bowel. 

When  the  suturing  is  finished  a  loop  of  gut  at  least  two  inches  and  a 
lialf  in  length  should  be  secured  in  the  incision  with  one-half  its  calibre 
at  least  outside  of  the  body,  and  the  |>eritoneal  cavity  completely  shut 
off  around  it.  The  gut  may  now  be  opened  without  waiting  for  adhe- 
sions. This  is  done  by  first  snipj)ing  into  its  cavity  witli  a  pair  of  scis- 
sors, introducing  a  finger  for  a  guide,  and  paring  away  the  exposed  wall 
down  to  ^dthin  a  quarter  of  an  ineli  of  the  line  of  sutures.  One  or 
two  small  vessels  may  have  to  be  tied. 

The  appearance  of  the  bowel  after  it  is  opened  should  be  like  that  of  a  double- 
barrelled  giiD  with  a  sharp  ridge  between  the  two  barrels,  where  the  gut  is  sharply 
bent  over  the  silkworm  suture. 
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The  acceptetl  jtrndi(vfor  the  past  few  years  has  boon  to  alloi 
forty -eight  lioiirs  to  elapse  between  stitohing  the  gut  to  the  alMimuinal 
Avull  aiiu  opening  it.  Besides  entailing  a  sceond  slight  ojieratiun,  wUch 
is  often  attended  by  coiisiderahle  dread  and  nervous  shock,  the  pmctiix 
is  troubleBome  itam  the  fact  that  the  operator  if  at  a  distance  from  hone 
is  compelled  either  to  wait  two  days  or  return.  Five  or  six  hmn  i$ 
amply  mjuneni  to  secure  the  shutting o£F of  the  general  peritonealra^il^ 
by  exudate,  but  tlie  writer  lias  founa  even  this  iielay  unnecessary  where 
proper  care  is  given  to  the  suturing,  and  now  comjdetes  the  ofxTatioii  <C 
one  sitting. 

The  old  practice  of  passing  a,  couple  of  sutures  directly  through  the  calibre  at 
the  bowel  and  out  again  on  the  other  aide,  then  opening"  the  gut.  drawiug  lliiii 
out  from  ita  interior,  and  cutting  tbem  so  as  to  make  two  suturcx  on  each  side.ii 
fatally  defective  in  the  fact  that  such  a  suture  cannot  by  any  posHibility  be  aitejiit 
at  its  point  of  exit,  and  hence  etitch -abscess  may  be  expected. 

Nothing  need  be  said  of  the  old  operation  ol  lumbar  coloalomy,  except  that  i[  ii 
mnL'b  more  difiieult  to  perform,  much  lew  satisfnetury  in  preventing  tlie  pa!a>|t 
of  fieces  into  the  diHensed  part  of  the  bowel,  and  can  hardly  be  neeesdBrr  undir 
any  circumstancea.  Any  part  of  the  large  intestine  except  the  caput  coli  cbd  be 
brought  to  the  incision  iu  the  left  groin  and  fastened  tuere.  At  least  the  wnii't 
bus  found  bv  experience  that  both  the  ascending  and  transverse  colon  Diif  be 
thus  opcrateu  upon  through  this  incision. 

One  of  the  most  troublesome  complications  liable  to  be  met  with  is8 
sigmoid  flexure  practically  without  luosenterj-,  and  timily  bound  dow* 
to  the  loin  and  brim  of  the  pelvis,  so  that  it  cannot  be  brought  out  of 
the  incision.     In  a  marked  case  of  this  sort  it  is  sometimes  better  t-o  ] 
abandon  the  sigmoid  and  seek  a  more  movable  portion  higher  up. 

Hernia  of  the  sniall  intestine  through  the  incision,  even  after  it 
large  gut  has  been  stitched  into  it,  ii  ponxKile,  and  if  not  immediata 
discovered  and  replaced  may  be  fatal. 

It  is  leas  liable  to  occur  with  the  operation  done  aa  deticribed  than  with  the  i 
plan  of  waiting  forty-eight  liours,  and  ia  much  less  liable  to  occur  when  the  eeC^ 
eral  peritoneal  cavity  has  been  closed  by  eight  or  ten  HUturea,  Buch  as  dc3crio«f 
than  when  the  opera'tor  has  become  carelessly  confident  and  has  about  decide*        _^ 
that  so  many  suturi-s  are  unnecessary.     The  fact  of  having  twice  met  with  this-*^^;^ 
accident  has  always  prevented  the  writer  from  adopting  the  very  simple  plan  of^^j^  '^ 
passing  a  glass  rod  under  the  pit  to  hold  it  in  the  incision,  and  dispensing  wilh**"^ 
the  sutures,  as  has  been  done  m  England. 

No  surprise  need  be  felt  if  the  first  movement  from  the  artificial  anus  ^^Zt 
is  delayed  for  several  days,  as  the  bowel  has  often  lost  its  toni(;ity  from  ^^^ 
chronic  obstruction  before  the  operation.  «-_* 

After  healing  is  complete  tne  patient  Khould  always  wear  a  bruid  '^^^ 
ahdominal  brlt  and  a  pnd  of  cotton  over  tlie  (>iiening,  to  prevent  pro-  -— ~^ 
lapsus.  Trusses  are  seldom  well  borne.  Care  must  also  be  excrcisi'd  W^"^ 
to  prevent  excoriation  of  the  exposeil  mucosa. 

In  non-malignant  disease  tlie  prospect  of  cure  and  subsequent  elosurefi^  ^J 
of  the  artificial  anus  should  always  be  held  out  to  the  patient.  It  wilf -*-*'' 
give  great  comfort,  and  it  may  be  done  in  any  one  of  several  w«ys,  bir^  *" "' 
ia  a  mon'  difficult  operation  than  the  original  one. 

Finally,  ilie«e  patifnla  will  soon  find  that  a  person  may  be  very  coinfortabT''^c:3ile 
with  an  artificial  anus  in  the  left  groin ;  and  the  higher  the  patient 'a*  social  eomi^E;^'- 
tion,  and  the  more  care  he  is  able  to  give  to  his  person,  the  more  comfortable  ww  ^^jv 
he  be-  With  such  the  annoyance  of  the  artificial  nous  '\»  apt  to  sink  into  insign^  -^it- 
parison  with  the  result  hoped  for  Irora  its  formation.    The  laboritr  "" 
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min  U  Ibp  wfirat  BiifftTer.  bci;fliuic  he  is  apt  to  get  a  hernia  at  the  site  of  the  wouudj 
jflil  beuiusc  he  iltxu  n<it  or  cannot  cure  k>r  hitnsell'  as  he  should. 

Extirpation  op  Bbctom, 

Al  least  fuDr  Uays  ahoiilil  he  allowed  in  which  to  prepare  a  patient  Tor  extirpa- 
linij  of  the  rectum.  On  the  evening  of  the  lii^t  day,  three  comimund  cathartic  mlb 
■huuld  be  given,  and  tbeac  should  be  repealed  on  tlie  evening  of  the  HecoDd.  Tbe 
lUykfbre  the  operation  the  diet  should  be  exclusively  milk  und  beef  tea,  preferably 
Ihr  liiHer,  and  on  the  evening  before,  a  dose  of  bismuth  and  morphia  Bhould  be 
p>en.  This  should  be  repeated  on  the  morning  of  the  operation.  The  idea  of 
tbi'  prrparalory  treatment  is  plainly  to  have  tlio  alimentary  canal  as  empty  as 
[HwibleV'fore  operating,  and  to  postpone  as  long  ua  poaaible  the  first  movement 
v<  the  bowels  alter  the  operation. 

So  pre(«ration  of  the  fiite  of  tlie  operation  is  made  before  tlie  ether 
is  given,  but  theu  great  cam  should  be  devoted  to  this  point.  With  the 
pilieat  in  the  lithotomy  position  the  perineum  is  lirst  sliaved  and  tlie 
rwlura  thoroiiglily  cleansed.  This  is  done  through  a  epeciihim  with 
froqiient  irrigations  of  bichloride  solution  (1 :  500),  and  by  mrefully  wip- 
ing out  the  canal  aa  high  up  as  possible  witli  pledgets  of  iodol'orm  gauze 
im  long  forceps. 

Very  often  it  will  he  a  great  help  to  the  operator  to  introduce  his  finger  into 
■be  canal  during  the  operation,  ana  in  any  case  it  will  be  necessary  to  cut  the 
b«wd  acTMs  above  the  disease.  In  doing  either  of  these  things  the  whole  wound 
^  apt  h)  tiecome  infected,  and  the  object  of  the  preliminary  disinfection  is  to 
ffduce  this  risk  as  much  as  possible,  t^be  disinfection  may  not  be  chemically  or 
tbeontically  perfect,  but  exactly  in  proportion  to  its  thoroughness  will  the  inor- 
(aliiy  of  the  operation  be  decreased. 

A  small  tampon  of  iodofi)rm  gauze  may  be  left  in  the  rectum,  but  too  great  a 

■Qua  distends  the  canal,  obscurefl  the  limits  of  tbe  disease  while  operutlog,  aod 

'listthrto  the  normal  anatomy. 

Tbe  patient  is  next  turned  on  the  faoe  or  practically  so,  and  the  whole 
*ite  of  openition  scrubl)ed  and  disinfected.  Soap  and  brush,  if  well 
applied,  with  a  final  wodliing  of  bichloride,  and  after  that  of  ether,  will 
"«  found  efficient. 

Tbe  incitiion  should  be  begun  at  a  point  two  inches  to  the  loft  of  the 
5**i'idle  of  tlie  sacrum,  slanting  it  toward  the  nio<lian  line,  and  on  reach- 
ing it  extendwl  along  the  fold  liotween  i1j<'  biilt.wk^  to  flic  anus.  This 
ticiaioD  sliould  lie  made  t*)  rcacli  Imuc  al  mirt'.  ami  f!a]p-  shiiuld  be  turned 
Mench  j'ide  by  a  few  Btrnkcs  of  tiic  kniti'.  'I'll.'  njrlil  tiaji  should  freely 
■xpcMc  the  lower  right  half  of  the  Hucruiu,  ihiU  on  the  left  the  ligaments 
wmnectiiig  the  sacrum  with  the  rest  of  the  ]>elvis,  und  these  should  be 
lividcd.  A  periosteal  elevator  is  tlien  p^sseti  iimler  the  sacrum  from 
l«ft  to  right  (tlie  o|»erator  stands  on  the  loft)  at  the  level  of  the  iucimon 
be  made  across  that  bone,  and  is  worked  down  tmdcr  sacrum  and 
Cjoccys  till  the  anterior  surface  of  the  bone  is  freed  from  soft  tissues. 
In  this  way  very  troublesome  hemorrhage  from  the  sacra  media  and  its 
"Veins  may  be  avoided.  When  the  periosteal  elevator  has  been  removed, 
WDC  blade  of  a  long,  slmii;:,  -traigiit  bone-forceps  is  passed  under  the 
sacrum,  and  the  bone  is  ilividnl  transversely,  the  lower  fragment,  with 
the  coccyx,  lieiiig  uutuplctcly  removed.  Usually  this  trinngidar  piece 
should  consist  of  the  last  two  sacral  vertebne  and  the  coccyx. 

All  of  this  preliminary  work  should  be  tinished  in  less  time  than  it 
takes  to  describe  it,  and  only  slight  bleeding  will  be  caused  by  it.    This 
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may  generally  be  disregarded,  and  will  cease  spontaneously  nnless  ^mt 
of  the  veins  of  the  sacral  plexus  have  been  injured.     Should  thercUa 
persistent  loss  of  blood  from  just  under  the  stump  of  tlie  sacrum,  h 
must  be  controlled  either  by  f4)rceps  or  pressure  with  the  finger,  as  it  is 
often  exceedingly  difficult  to  get  a  ligature  under  this  point.    A  ligatua 
on  a  needle  will  sometimes  do  what  cannot  be  done  in  anv  other  wav, 
but  forceps  are  generally  sufficient.     Particular  attention  is  calhJ  \ti 
this  minor  |>oint,  as  it  is  often  a  troublesome  one. 

The  iKjlvis  being  now  freely  opened,  the  oi)eration   may  pnvwl 
First,  the  gut  should  be  isolated  on  each  side  by  the  finger ;  no  cuuinjr 
is  necessary.     In  part  the  gut  will  roll  out  of  its  bed  witli  git'at  case, 
but  it  will  not  come  down,  and  tlie  finger  cannot  be  passed  coinpktelj 
under  it,  for  this  is  its  largest  part,  and  it  is  still  firmly  held  nv  tke 
peritoneum  and  connective  tissue  between  it  and  the  sacrum.     The  key 
to  the  rest  of  the  operation  is  the  peritoneum,  which  should  be  fonnil 
and  oj)ened  before  any  attempt  is  made  to  drag  down  the  gut.    This 
may  take  time,  and  several  small  incisions  may  be  made  into  the  c*ellubr 
tissue  covering  the  peritoneum  before  its  cavity  is  opened  ;  but  when  the 
finger  is  once  fairly  within  the  free  peritoneal  cavity  tlie  greatest  diffi- 
culties in  the  operation  have  been  overcome.     I  usually  make  the  open- 
ing into  the  peritoneum  on  the  right  side  of  the  gut,  intrcxluce  the  finger, 
hook  it  under  the  gut,  and  force  it  out  through  the  peritoneum  and  cel- 
lular tissue  again  till  its  end  appears  free  on  the  left  side  of  the  rectum. 
In  this  way  the  fold  of  Douglas  is  torn  open  and  away  from  the  bowel, 
and  the  rectum  is  prevented  from  coming  down  only  by  the  raesorectum 
.  and  cellular  tissue  between  it  and  the  hollow  of  the  sacrum.     While 
gentle  tension  is  made  upon  the  gut  with  the  finger  hooked  under  it,  this 
last  obstacle  to  its  free  descent  may  b^  cut  away. 

The  mesorectum  must  be  cut  as  little  as  possible.  If  it  be  stripped 
off  from  the  gut  to  too  great  an  extent,  the  bowel  will  slough  for  lack 
of  nourishment.  It  is  generally  easy  to  feel,  before  the  gut  is  opened, 
the  extent  of  the  disease  to  be  removed,  and  the  rectum  should  be  cut 
across  above  it — if  for  cancer,  at  least  an  inch  above.  No  blt»e<ling  need 
be  feared  from  cutting  across  the  gut.  Unfortunately,  it  will  often  be 
found  only  too  feebly  supplied  with  vessels  after  the  mesorectum  has 
been  cut  sufficiently  to  allow  the  stump  to  come  down  into  the  wound. 
Something  much  more  to  be  feared  is  soiling  the  wound  with  the  con- 
tents of  the  bowel.  This  may  best  be  avoided  by  dividing  it  between 
two  ligatures  made  of  gauze,  or  between  tM'o  intestinal  damps,  after  the 
wound  has  been  C4irefully  protected  by  packing  with  eauze  to  be  sul)5«e- 
quently  thrown  away.  The  upper  end  after  divisicm  siiould  be  capefiilly 
wiped  with  iodoform  gauze,  and  given  to  an  assistant;  the  lower  end 
should  be  seized  firmly  by  the  operator,  stripped  quickly  from  it* 
anterior  attachments  by  pulling  it  downwanl  and  out\*^rd,  and  cither 
removed  as  a  whole  or  amputated  below  the  disease.  If  it  be  removed 
down  to  the  anus,  the  levator  will  need  to  be  cut  on  each  side. 

The  operator  now  lias  the  whole  pelvic  cavity  at  his  command.  In  women, 
tubes,  ovaries,  and  uterus  can  be  plainly  seen  and  easily  examined.  Several  tim« 
I  have  removed  tubes  and  ovaries  at  this  stage  of  the  operation  where  their  removtl 
was  imperative,  but  I  prefer  not  to  do  it.  The  shock  of  an  extirpation  maybe 
more  than  a  })atient  can  bear,  without  any  additional  traumatism. 
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The  next  ixiint  to  be  decided  ifi  what  to  do  witli  the  upper  end  of  tht- 
[  ^'iit— whether  tn  liriu^  it  down  to  the  skin  and  luiike  itn  anus  in  the 
I  iiiiWial  place  in  the  perineum,  to  suture  it  to  any  portion  of  the  rectum 
J  Hhich  may  Imve  hven  preserved  near  tlie  anus,  or  to  bring  it  out  in  the 
I-  middle  of  the  wound  and  suture  it  to  the  skin  Just  below  the  stump  of 
I  thefflcnitn, 

Thitf  is  often  a  verj-  difficult  point  to  decide,  and  oni;  upon  which  not 
I  noly  the  subseuuent  comfort  of  the  patient,  but  also  hir>  life,  may  deijond. 
1  If  it  is  determined  to  bring  the  stump  down  to  the  sivin  of  the  perineum, 
» trial  must  be  made  to  aee  if  it  is  sufKciently  long  and  niovuble,  and  if 
I  nut,  the  mesentery  and  cellular  tissue  must  be  divided  a  little  more 
I  fr«lv. 

After  this  has  been  decided  the  toilette  of  the  peritoneum  should  be 
I  made  witli  hot  water  or  saline  solution  and  sponges,  exactly  as  in  a 
f  lagarotomy.  The  end  of  the  gut  shoidd  then  oe  stitoheil  to  the  point 
I  dwided  upon,  all  parts  of  the  wound  should  be  closed  by  deep  and  super- 
I  Bcial  sutures  as  carefully  as  possible,  and  a  tent  of  gauze  should  be  left 
'  in  the  deep  piirt  for  drainage.  Almost  always  the  suturing  will  stop  all 
I  bleeding,  and  no  time  need  be  devoted  to  special  suture  of  the  rent  in 
die  peritoneum. 

When  the  anal  portion  of  the  rectum  has  been  removed  with  llie  rest,  Iliere  is 

apt  lo  be  a  free  sad  continuoan  ooiiag  of  blood  frorn  the  bed  in  wbicb  Ibe  lower 

rectutn  ky.    There  is  no  spurting  vessel  and  nothing  to  tie,  and  yet  there  may  be 

Wagooil  deal  of  blood,    Thig  U  best  controlled  Dy  deep  sutures,  drawing  the 

I    udn  of  the  ckvity  together. 

I  It  is  evident  that  this  is  an  operation  of  precision,  very  different  from 
I  the  mope  or  less  blind  plunge  into  the  perineal  region  formerly  in  vt^uo. 
I  Itmn  be  completed  by  a  rapid  and  experienced  operator  in  about  forty- 
I  6\r  minutes,  while  one  unfamiliar  with  it  may  spend  three  or  four  hours 
I  in  (wntrolling  hemorrhage  which,  if  left  to  itself,  would  cease  without 
L  'JgBtures. 

I  M&oy  COMPLICATIONS  may  arise  during  its  performance, 
I  One  of  the  most  awkward  I  ever  personally  encountered  was  to  find  a  rectum 
B*"<ilui«ly  without  mesentery  aud  bound  immovably  to  the  hollow  of  the  «aerum 
VT  oonnective  tissue.  All  attempts  to  bring  it  down  resulted  itimply  iu  tearing  up 
Ke  of  the  longitudinal  bands,  and  at  the  end  I  held  in  my  hand  eimply  six  or 
Wvbt  inches  of  stripped  and  injured  gut.  without  any  source  of  nutrition.  During 
RSfvat  part  of  the  operation  a  loop  of  large  bowel,  the  upper  part  of  the  sigmoid 
Plnre,  hwl  been  hanging  loosely  in  the  field  and  occasionally  coming  in  the  way ; 
^d  it  finallv  i>ccurreu  to  me  that  this  would  answer  my  purpose  as  well  as  any- 
piag  else,  tt  was  therefore  stitched  to  the  edges  of  the  incision  and  opened  much 
M  tn  an  iaguinal  colostomy.  The  end  of  the  gut  beyond  the  artificial  opening  was 
PhuiKe<l  so  that  none  of  its  contents  could  escape  into  the  wound,  and  the  patient 
iVBovered  with  a?  useful  an  anus  as  is  customary. 

I  Re^rding  the  frnal  disposition  of  the  end  of  the  gut  where  it  has 
IfecD  clit  off  alx>ve  the  disease,  there  are  many  things  to  be  considered, 
Rie  saifest  and  simplest  o])eratiou  is  the  ohl  one  of  stitchiug  it  to  the 
Kin  just  behtw  the  stump  of  the  sacnmi.  This  does  away  with  much 
If  tlie  danger  of  sloughing,  and  hence  reduces  the  mortality,  but  leaves 
k  unns  that  is  not  as  satisfactory  to  either  ]Nitient  or  sui^m  as  one  in 
Hk  natural  place. 

ft  In  (rases  of  cnnccr,  where  all  ijuestinns  of  future  comfort  are  as  nothing  cotn- 
btfed  lo  the  great  one  of  saving  life  by  removal  of  the  disease,  it  may  be  perfectly 
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proper  U>  diarfgard  the  mtuor  point  of  future  functional  control,  and  urn  simply 
to  a&ve  life  with  tlie  Icnst  possible  rislc.  But  in  cases  of  non -malignant  ulcemtinn 
and  stricture  demanding  excision  tlie  subsequent  condition  of  the  patient  wiU  li« 
tbund  a  matter  of  more  consequence,  The  surgeon  may  know  he  has  m  aurvl;- 
uaved  tlie  life  of  auch  a  patient  oa  though  he  bad  removed  a  cancer;  IjuI  ihe 

Eatient  may  not  appreciate  it,  and  may  be  tempted  to  compare  hia  last  atale  yiiib 
is  first,  even  thougli  he  may  have  gained  many  pounds  in  weight  and  be  fUrwl 
of  his  disease. 

Doubtless  the  theoretically  perfect  operatioD  is  the  one  that  remnveg 
tilt'  (liseaue  and  leaves  the  patient  with  as  good  functional  eontrol  as  Le 
had  before ;  and  this  may  irequently  be  accoRipliehed  both  In  raics  i 
wiiere  the  dieeaee  has  been  confined  to  the  lower  end  of  the  gut,  and 
where  after  arapntation  of  two  or  three  inchee  tlie  stump  can  \k-  stilchfd 
to  the  skin  of  the  perineum ;  and  in  cai§es  of  diseaBc  unite  high  up  ' 
which  allows  room  uftt'r  resection  for  careful  apposition  of  the  two  ejids. 
But  this  litst  u{>eration  in  attended  by  many  failures,  and  more  HhIc  tKnn 
either  briiigin}r  the  utump  down  to  the  skin  of  the  pei'iueuu]  or  turning; 
it  sharply  backward  just  below  the  stump  of  the  sacrum.  The  ii]i[ier 
segment  la  poorly  supplied  with  nourishment,  and  the  lower  lias  no 
peritoneal  investment.  The  most  careful  suturing  will  fail  of  iW 
object,  and  the  Murphy  button  will  slough  out.  In  either  case  tlw 
whole  wound  becomes  foul  with  faeces,  and  the  mortality  is  great\y 
increased. 

This  risk  is  unquestionably  greatly  reduced  by  preliminary  ro/(wrfoff*3- 
In  deciding  uimn  the  final  disposition  of  the  stump  of  the  bowel,  tl* 
operator  will   be  chiefly  guided  by  its  vitalization  and  the  extent      ^^ 
which  the  mesentery  has  been  injured  in  loosening  the  rei-tiun.      ^''* 
some  cases  it  will  evidently  be  so  impoverished  that  it  can  only     ^* 
brought  out  in  the  sacral  region. 

Aljtoliifc  itpliincferic  control  xlioidd  nencr  be  promised  afier  ertlrpaiic^^^. 
Few  patients  have  it  before  the  operation,  and  fewer  still  will  have 
after.     The  most   that  can  be  hoped  for  is  that  the  patient  will  be  .v\ 

comfortable  after  as  before  in  this  regard,  which  means  that  he  wfc  '^^  ^ 
know  when  an   evacuation   h  impending  and  have   time  to  attend  ' 
himself. 

When  the  stump  has  been  brought  down  to  the  perineum  and  a  fecal  fisttiT  J^  fn 
still  remains  at  some  point  in  the  line  of  incision,  there  is  always  a  chance  ff^^.-^ 
a  Huccessftil  operation  to  close  the  latter.  The  KUt  iteelf  should  Aral  be  diasecteSJ^.  tl 
loose  and  closed  by  a  I^embert  suture,  aud  then  tlie  skin  should  be  closed  over  thr*-jti 
openini;.  Attempts  at  closure  of  such  flslulie  by  plastic  operations  on  the  *ki-*^^( 
alone,  leaving  the  opening  in  the  gut  to  care  for  ilaelf,  have  generally  not  soc::^  ""^ 
ceeded. 

Such  in  a  general  way  is  the  o|>eration  for  extirpation  of  the  reclum  ■♦■"^  ' 
either  cancerous  or  strictured  and  ulcerated,  and  the  secret  of  its  mor-     - 
tality  will  be  found  to  lie  much  more  in  jierfect  antisepsis  tlian  in  thti-^*^ 
amount  of  shock. 

My  own  first  statistics  showed  the  flill  death-riite  of  30  per  cent.  Tilts  haff 
been  gradually  reduced  until  during  the  past  winter  I  had  only  1  death  in  IS 
cases,  the  last  12  being  uninterruptedly  successful.    That  the  improvemejil  haa 

been  due  solely  to  ir ■■ ■■  f-— —  •—i— ■■—•'•  i  i.-"-  "~  i«..i..      *  ....._ 

cessful  case  will  noi 
patienta  sitting  up  i. 


icreased  care  and  Setter  technique  I  have  no  doubt.  A  eue- 
V  leave  the  hospital  in  about  three  weeks,  and  I  have  hod 
'    "     t  the  end  of  ot 
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GKNITO-UBINARY  SURGERY. 

By  William  T.  Belfield,  M.  D. 

Mal^ohmations. 
Ptepuc©- — The  foreskin  exhibits  three  common  abnormalities — undue 
lenglh,  tightiie::!^,  and  adhesion  to  the  glans  penis.  These  tliree  features 
wp  iiimiiiuuly  combined  in  contfenital  phimosis,  or  inability  to  retract 
lliepreprice  bi'hind  the  glans.  This  condition— and  the  accumulation 
of  smegma  under  the  foreskin  which  commonly  accompanies  it — is 
responsible  for  many  morbid  states :  it  causes  in  childhood  local  irrita- 
>ina  and  soreness,  straining  and  iiuin  in  urination,  and  a  tendency  to^^'ard 
.  ..  ^very  case  of  acquired  hernia  in  children  the  prepuce  should 
w  examined,  and,  if  phimosis  exist,  removed  as  a  part  oi  the  treat- 
ttcrit  of  the  hernia).  In  certain  cases,  disorders  of  the  nervous  system, 
iii'li  lis  c;onvidsii>ns,  epilepsy,  chorea,  and  paresis,  have  ceased  after  the 
Cnio\'id  of  K  tigiit  prepuce.  In  later  life  phimosis  favors  balanitis, 
MuiHturnl  excitability  of  the  sexual  organs,  as  shown  by  frequent  eniis- 
loiw  and  nervous  phenomena,  and  it  greatly  increases  the  danger  of 
encmd  infection. 

For  these  naisons  phhnosU  should  be  promptly  relieved  by  cirrnm- 
ition  whenever  brought  to  the  physician's  attention. 

PeniB. — Abneiifv  of  the  penis,  except  as  the  result  of  disease  or  injury, 
I  verj-  rare,  and  is  always  a.ssociated  with  arrest  of  development  in 
Ijacent  ot^ns.  Apparent  absence  of  the  penis  at  birth  is  less  rare, 
d  is  due  to  a  minpUtccmciif  of  the  organ,  which  may  be  deteoted  as  a 
in  cylinder  beneath  the  skin  of  the  scrotum,  perineum,  or  suprapubic 
ice.  It  can  be  liberated  by  suitable  incision  and  restored  to  its  nor- 
1  position ;  a  pm[K.T  covering  can  be  secured  by  plastic  operation. 
JluiJimfiiiaiy  and  imdtiph  penis  have  been  occasionally  observed. 
Absence  of  the  uiethra,  which  is  replaced  by  a  fibrous  cord,  oeca- 
Mially  occurs.  This  usually  results  in  the  death  of  the  fretns  before 
K-  completion  of  intra-uterine  life,  because  the  distended  bladder  presses 
urn  the  umltilical  arteries  and  thus  impairs  tlie  nutrition  of  the  foetus, 
ct  in  a  few  instances  such  a  child  has  been  born  alive;  in  some  of 
L'  it  is  found  that  the  urachus  has  reo|jened  and  serves  as  a  urethra ; 
otht-rs  the  recto-vesical  partition  is  imperfect ;  while  in  a  third  class 
e  blnddcr  is  found  enormously  distended  at  birth  and  needing  imme- 
Bte  sui^ical  treatment.  Occasionally  such  a  bladder  has  formed  an 
letoclc  to  delivery  until  punctured.  For  practical  purposes  this  con- 
tlvn  is  identical  with  tJie  following : 
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Congrenital  Occlusion  (Atresia)  of  the  Urethra. — This  results  frm 
a  fusion  of  the  urethml  walls  over  a  small  area,  and  is  most  euiunw^iB 
the  vicinity  of  the  meatus  and  often  associated  with  hypospaduut,  Attefr 
tion  is  attracted  by  the  child's  failure  to  urinate  and  by  the  ilistenM 
of  the  bladder.     Examination  may  show  an  occluded  meatus,  whiA 
should  be  incised ;  a  small  button  probe  is  gently  jwissed  l>ackwanho 
the  bulb,  unless  the  urine  flows  before  that  point  is  reached  ;  if  fimlirt 
separation  is  needed,  the  probe  is  replaced  by  a  small  elastic  vathdvr. 
with  which  a  gentle  etfort  is  made  to  overcome  the  obstruction. 

Sometimes  these  efforts  have  failed  to  reopen  the  urethra :  tlie  i*urgeon  nm-i 
then  tap  the  pervious  portion  of  the  urinary  channel,  either  the  bladder  iii^lt  ur 
the  distended  portion  of  the  urethra;  from  this  point  of  vantage  attempt!*  may  rr 
made  to  pass  instruments  from  behind  forward  along  the  urethra.  It  shnulii  Ir 
remembered  that  in  such  a  child  there  probably  exists  distention  of  the  artta. 
hydronephrosis,  and  pressure  atrophv  of  the  kidney,  from  which  causes  death  ma; 
ensue  even  when  the  urethral  canal  lias  been  re-established. 

Congrenital  urethral  pouches  are  rare  distentions  of  the  floor  of  tite 
penile  urethra,  holding  from  an  ounce  to  a  pint  of  urine ;  thotigh  appar- 
ently resulting  from  an  impediment  to  the  escape  of  urine,  i^ueh  olvtstaclr 
has  not  usually  been  detected  in  the  cases  examined.  It  is  possible  that 
the  impediment  was  a  temporar}"^  barrier  (occlusion)  between  the  i)enik 
and  glandular  urethra,  which  has  been  broken  through  after  the  fonna* 
tion  of  the  pouch. 

Treatment  consists  in  excising  the  redundant  skin  and  niticitu? 
membrane,  leaving  just  enough  to  form  a  urethra  of  natural  calibre  by 
apposition  ef  the  cut  edges. 

Hypospadia^s  and  epispadia^s  are  terms  designating  congeniul 
defects  in  the  urethral  walls,  as  a  result  of  which  the  urine  escjijiesi  fn»ni 
the  penis  at  some  point  posterior  to  the  normal  exit,  the  meatus. 

These  defects  are  probably  due  to  the  conditions  already  deK*ril)eil— 
congenital  occlusion  and  pouching  of  the  urethra,  followed  by  nipture 
of  its  walls  prior  to  birtn,  and  cicatricial  contraction  of  the  niptunJ 
edges,  often  with  adhesions  to  the  scrotum,  which  sometimes  cau*«*  a 
turning  or  "torsion"  of  the  penis  on  its  axis. 

The  conmionest  loadity  for  congenital  occlusion  is  at  the  junction  of 
the  glans  jwnis  with  the  sjX)ngy  urethra,  for  these  two  portions  an*  scm- 
rately  develojwd,  the  pt»nile  urethra  growing  forward  from  the  punic 
bone,  the  glandular  urethra  dipping  backward  from  the  tip  of  the  glans. 
These  two  blind  canals  normally  meet  at  the  posterior  surface  of  tlw' 
glans,  and  coalesce  through  the  absorption  of  the  intervening  tijsMio. 
If,  how(»vcr,  this  coalescence  into  a  complete  canal  bo  prevente<i  by  ili«* 
persistence  of  a  barrier  of  intervening  tissue,  various  abnormal  sequemv? 
may  o<"cur:  (1)  simple  congenital  (X'(»lusion ;  (2)  pouching  of  the  |ienilt' 
urethra  behind  the  barrier;  and  (3)  ru]>ture  of  the  distended  urethra, 
resulting  in  hy])osj)adias  if  the  rupture  be,  as  it  usually  is,  on  the  under 
surfa(»c  ;  and  in  ejnspadias  if  the  rupture  occur  on  the  upper  surface  nf 
the  urethra. 

I/i/po.y>afJia.i  is  a  common  deformity  occurring:  in  one  out  of  even*  four  or  fire 
hundred  nwilcs.  It  is  designatod  as  glandular,  penile,  or  perineal  according  M  th« 
abnormal  urethral  opening  is  in  the  glans,  body  of  the  penis,  or  porinoum:  llj< 
commonest  locality  is  just  behind  the  glans.  In  anv  case  the  urethra  anterior  to 
the  opening  is  represented  by  a  groove  on  the  under  surface  of  the  penis,  except  that 
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c^aaionallj  the  part  contained  in  the  glans  is  perfect.    There  in  usually  a  marked 
Section  of  the  glans  from  the  normalline,  and  often  a  deformity  of  the  prepuce; 
e  entire  penis  is  apt  to  be  of  small  size  and  have  a  downward  curve ;  adhesions 
the  scrotum  are  not  rare. 


1. 
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igrammatic  sections  showing  different  varieties  of  hypoHpadi&s  (Kauflftoann):  1,  hypospadias 
with  imperforate  glans :  2,  hypospadias  with  blind  raiial  in  glans :  3,  with  t>arrier  placed 
between  penile  urethra  and  oalanitic  groove;  4,  typical  case  of  hyposimdiaH ;  5,  hyiK>s|»adias 
with  normal  meatus ;  6,  penile  urethra  opening  below  glans :  7,  absence  of  the  whole  inferior 
part  of  the  penile  urethra;  8,  hypospadias  with  absence  of  urethra  through  glans;  9,  case  of 
I>' Amaud :  10,  case  of  Lacroix ;  ll,  case  of  Lippert  with  normal  meatus. 

If  the  abnormal  urethral  opening  lies  behind  the  scrotum,  this  sac  is 
Jit  into  two,  which  may  l)e  widely  sojxinited.  In  this  case  the  apjwar- 
icc  of  the  external  genitals — es})ecially  when  the  testicles  are  unde- 
endeil — simulates  more  or  less  perfectly  that  of  the  external  female 
ftans ;  hence  the  individual  is  often  considered  an  hermaphrodite. 
loser  examination,  however,  enables  one  to  recognize  in  the  adult  the 
storted  male  organs,  and  a  finger  in  the  rectum  detects  the  j)rost{ite, 
ough  this  may  be  smaller  and  thinner  than  usual.  Nearly  all  the  ]>ro- 
*.sed  hermaphnxlites,  including  the  individuals  who  exhibit  themselves 

rao<lical  schools  under  this  name,  are  merely  males  displaying  an 
trcme  decree  of  perineal  hypospadias. 
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In  infancy,  however,  especially  if  the  testicles  have  not  descended,  re^KmUao 
to  the  external  organs  of  the  female  is  so  great  that  these  subjects  of  perine&l  )i|fi> 
spadias  are  often  brought  up  as  girls ;  their  true  sex  remains  unnuitpected  ui 

Eubertv,  when  the  development  of  masculine  characteristics  of  figure,  Yoioe,ii| 
card  lead  to  a  discovery  of  their  masculinity. 

Hypospadias  causes  a  disturbance  in  urination  proportionate  to  thedefmff 
deformity:  in  the  glandular  form  this  is  slight,  wnile  in  the  perineal  wietTtk 
individual  cannot  project  the  urine,  and  is  therefore  compelled  to  assume tkti* 
ting  posture  in  urination. 

Ejmpadla^y  caused  by  the  rupture  of  the  upper  surface  of  the  firti 
urethra,  is  far  less  common  than  hypospadias.  A  few  instances  of  ni 
spadias  limited  to  the  glans  penis  or  in  the  anterior  jwrtion  of  the  puu! 
urethra,  have  been  recorded ;  usually,  however,  the  defect  of  the  upperw 
is  associated  with  a  similar  defect  in  the  bladder  and  abdominal  M-alI« 
an  imjxjrfect  union  of  the  symphysis — the  condition  known  as  exstm^l 
of  the  bladder. 

Epispadias  involving  the  deep  urethra  usually  occasions  great  distre»  to 
patient  because  of  the  inability  to  retain  the  urine,  for  the  deep  urethra  iit 
mally  the  chief  sphincter  of  the  bladder. 

Bladder. — Absence  of  the  bladder  has  been  detected  post-mortai 
a  few  instances,  but  has  no  clinical  importance. 

Division  of  the  bladder  by  a  more  or  less  complete  septum  is  likei 
a  rare  condition,  which  might,  however,  puzzle  the  sui^on  in  ca« 
calculus-formation  in  one  of  the  cavities. 

Hernia  of  the  bladder  is  a  by  no  means  infrequent  condition,  the  ] 
sibility  of  which  should  not  be  forgotten  in  considering  tumors  at 
various  pelvic  outlets,  particularly  the  inguinal  canal. 

Hernia  of  the  bladder  into  the  inguinal  canal  or  even  the  scrotun 
the  male,  with  or  without  intestine,  omentum,  or  an  undescendcKl  te«tl 
has  repeatedly  surprised  surgeons  when  operating  for  a  supposed  ir 
tinal  hernia.  Skilful  operators  have  opened  the  bladder  in  this  local 
discovering  their  mistake  only  througn  the  escape  of  urine.  The  ] 
sibility  of  vesical  hernia  as  the  cause  of  an  inguinal  swelling  is  sugge 
if  the  tumor  be  soft  and  elastic,  and  if  the  patient  be  suffering  f 
cystitis  or  n^tention  of  urine.  Pressure  and  manipulation  of  the  tu 
may  cause  its  disappearance,  acc(>ni]>{uiie<l  by  a  desire  to  urinate  on 
part  of  the  patient.  Vesiciil  hernia  must  be  especially  distinguished  f 
Iiydrocelc  of  the  conl. 

Hernia  of  the  bladder,  by  preventing  proper  evacuation  of  the  organ,  fi 
the  occurrence  of  cvstitis  and  of  calculus,  the  latter  often  located  in  the  ina 
rated  portion  of  the  bladder.  It  should  be  treated  on  the  same  principles  as  go 
the  treatment  of  inteiitinal  rupture. 

Hernia  of  the  bladder  through  a  congenitally  patent  urachus  has  been  n 
observed ;  the  perviousness  of  this  canal,  without  vesical  hernia,  is  a  more  < 
mon  aft'cction.  It  should  be  treated  by  removing  any  obstruction  to  the  exi 
urine  through  the  normal  passages,  or  by  artificial  drainage  through  a  perinea 
suprapubic  incision ;  after  which  the  usual  means  for  closing  a  fistulous  openii 
destruction  of  the  lining  epithelium  by  the  actual  cautery  or  chemical  causti 
may  be  employed. 

Tnrcrmon  of  the  bladder  through  the  urethra  is  a  form  of  hernia  oi 
sionally  observed  in  females  as  the  result  of  violent  straining;  it  i?c 
of  recognition  if  the  possibility  of  this  condition  be  borne  in  mi 
The  bladder  can  be  returned  to  its  normal  position  under  ansesthe 
but  great  care  to  prevent  its  recurrence  must  be  observed. 
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£xidrophy  of  the  bladder  is  a  congenital  absence  of  the  anterior  wall 
**  the  bladder,  frequently  associated  with  separation  of  the  pubic  sym- 
W^Jrgig  and  defect  oi  the  upper  wall  of  the  urethra ;  it  is  probably  due 
jj^  the  same  causes  as  epispadias,  already  described.  The  patient's  con- 
*Jtion  is  deplorable  :  the  constant  escape  of  urine,  soon  becoming  ammo- 
^*Hcal,  the  excoriations  of  the  skin  as  well  as  of  the  exposed  bladder, 
^titribute  to  a  condition  of  constant  suffering. 

Trkatment  consists  either  in  the  wearing  of  a  specially  constructed 
•^iial  or  in  a  plastic  operation  for  the  restoration  of  the  defective  tissues. 

Kidney  and  Ureter. — Absence  of  one  kidney  is  said  to  occur  once  in 
Jbout  four  thousand  cases :  in  at  least  one  recorded  instance  a  surgeon 
las  removed  the  only  kidney  possessed  by  the  patient,  who  presently  died 
^f  suppression.  Fortunately,  the  cystoscoj)e  now  enables  us  to  deter- 
mine whether  both  kidneys  are  secreting  urine. 

fusion  of  the  kidneys,  partial  (horseshoe  kidney)  or  complete,  is  an 
anomaly  of  little  surgical  importance. 

A  valve-like  obdrxietion  of  the  ureter  at  its  junction  with  the  kidney 
lelvis  is  the  only  congenital  malformation  of  this  duct  possessing  sur- 
real importance.  This  valvular  arrangement  is  apparently  due  to  the 
nHertion  of  the  ureter  into  the  pelvis  at  an  improper  angle,  and  its  result 
5  hydronephrosis. 

A  similar  obstruction,  due  to  "kinking"  of  the  ureter,  is  occasionally  observed 
8  the  result  of  displacement  of  the  kidney  and  a  consequent  sharp  bending  of  the 
ireter  in  its  upper  part. 

Testicle  and  Vas  Deferens. — Absence  and  multiplicity  of  these  organs 
loSHibly  occur,  but  with  exceeding  rarity. 

A  eunuchoid  condition  of  the  testicle  is  sometimes  observed,  the  organ 
>eing  of  small  size  and  lacking  the  normal  glandular  elements.  Retained 
esticles  exhibit  this  condition  oftener  than  do  those  which  have  descended 
nto  the  scrotum. 

Misplacement  of  the  testicle,  due  to  irregular  or  incomplete  descent,  is 
I  frecjuent  and  important  malformation.  The  organ  may  be  found  in 
he  abdomen  (ci^yptorchidism),  the  inguinal  canal,  at  the  external  inguinal 
ing,  in  the  perineum  or  crural  region.  In  any  of  tliese  abnormal  loca- 
:ions,  except  the  abdominal  cavity,  the  misplaced  testicle  constitutes  a 
(welling  wnich  has  often  been  mistaken  for  hernia,  bubo,  or  abscess  (the 
alter  when  the  testis  is  inflamed  by  a  gonorrhopal  extension  or  other 
»ase).  Hence  the  surgeon  should  make  a  practice  of  examining  the 
icrotum  in  every  case  of  disease  of  the  pelvic  organs,  that  the  misplace- 
nent  of  one  or  both  testicles  may  not  be  overlooked.  A  misplaced 
lestis  can  usually  be  recognized  as  such  not  only  by  its  form  and  size, 
)ut  also  by  the  peculiar  sensation  caused  by  pressure  uix)n  it. 

Misplaced  or  undescended  testicles  do  not  usually  exhibit  the  perfect  structure 
ir  function  of  the  naturally  placed  organ:  they  are  often  found  in  a  fibroid 
eunuchoid)  state,  especially  in  middle  life,  secreting  imperfect  spermatozoa  or 
lone  at  all,  though  in  theyoun^  such  testicles  have  been  sometimes  found  normal. 
f  both  testes  be  thus  misplaced,  the  individual  is  sterile,  though  possessing  normal 
ezual  appetite  and  vigor ;  if  only  one  testicle  be  undescended,  the  other,  if  nor- 
nal,  fVimishes  the  spermatozoa  essential  to  fertilization  of  the  ovum. 

Misplaced  testicles,  especially  when  retained  in  the  inguinal  canal, 
in<l  hence  subject  to  a  continuous  abnormal  pressure,  are  especially  prone 
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to  become  the  seat  of  mcUignarU  disease — an  argument  in  favor  of  \sfat 
tive  interference. 

If  the  testicle  be  retained  in  the  abdomen^  no  treatment  isreqionl; 
if  it  be  found  in  any  other  abnormal  location,  it  should  be  trarv^fbali  *" 
to  the  scrotum  when  possible.     If  this  be  prevented  by  adheaon « 
shortness  of  the  cord,  its  removal  should  be  advised,  provided  the  oll« 
testicle  be  found  normal.     While  the  patient,  when  young,  will  usoilb 
object  to  such  removal,  yet  the  frequent  annoyance  and  pain  from  tk 
misplaced  organ  will  gradually  convince  him  oi  its  advantages. 

Injuries. 

Injuries  of  the  genital  and  urinary  organs  require  no  treatment  odw 
than  that  which  aseptic  surgery  prescribes  for  injuries  in  general^  ezvqtf 
in  so  far  as  inich  injuries  may  open  the  urinary  channels  ;  for  the  retei- 
tion  in  the  tissues  of  urine  which  has  escaped  from  the  normal  cliannd* 
is  followed  by  severe  local  sepsis^  with  the  ever-present  danger  of  genenl 
septic  infection  and  intoxication.  On  the  other  hand,  normal  urine  mij 
pass  through  or  over  any  of  the  abdominal  or  pelvic  tissues,  even  ijit 
peritoneum,  without  especial  injury  or  danger. 

It  is  therefore  the  stagnation  of  urine  in  the  tissues  which  murt  be 
carefully  avoided  in  the  treatment  of  injuries  that  open  the  urinary  canal 
— if  possible,  by  the  prompt  closure  of  the  wound  in  the  canal,  and  ii 
any  case  by  provision  for  tne  free  escape  of  such  urine.  If  such  drain- 
age is  provided,  the  same  immediate  results  may  be  expected  after 
injuries  of  these  as  of  other  organs :  as  to  the  ultimate  results,  it  mart 
be  remembered  that  any  channel  through  the  tissues  along  which  the  urine 
has  long  been  allowed  to  flow  is  apt  to  become  lined  with  cpithelinn 
and  constitute  a  permanent  urinary  fistula.  Hence  it  is  desirable  to 
close  such  wounds  so  soon  as  this  can  be  done  without  danger  of  urinan 
infiltration. 

Penis  and  Urethra. — In  treating  injuries  of  the  penis  the  great 
vascularity  of  that  organ  must  be  remembered  and  care  l>e  taken  ti> 
arrest  and  prevent  hemorrhage.  Aside  from  wounds  in  general,  whicfc 
need  no  description,  the  jienis  is  sometimes  the  subject  of  tufranffuloHoH^ 
dislocation^  and  fracture  (so  called).  Strang^ulation  occurs  in  lioysi  or 
men  from  tying  strings  or  bands  around  the  organ  or  introducing  it 
through  rings  or  into  bottles :  great  swelling,  even  gangrene,  has  been 
known  to  ensue.  Occasionally  strangulation  has  been  seen  to  follow 
paraphimosis. 

Treatment  naturally  consists  in  removing  the  constricting  band 
and  in  the  liberal  application  of  hot  water  to  the  swollen  parts. 

Fracture  of  the  penis  means  a  subcutaneous  laceration  of  the  erectile 
bodies,  usually  the  corpora  cavernosa,  and  occurs  through  violence 
inflicted  on  the  rigid  organ.  It  was  often  the  result  of  an  attempt  to 
"  break  "  a  chonlee  by  striking  the  erect  penis,  previously  laid  upon  a 
table,  with  a  bcM^k  or  other  object ;  and  it  has  been  known  to  result  frrHu 
"  missing  the  mark ''  in  attempts  at  intercourse,  the  penis  striking  vio- 
lently against  the  pubic  bone  of  the  female. 

If  neither  skin  nor  uretiira  be  lacerated,  the  hemorrhage  from  the  tora  wssel* 
of  the  corpus  cavernosum  makes  a  subcutaneous  swelling  which  shoald  be  treated 
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^>th  coDtinunus  hot  fomentationii.  If,  as  mure  commonly  happens,  the  uretlint 
?™<»  is  lacerated,  profuBe,  even  alarming',  bleeding  from  the  meatus  enuuea :  tliis  can 
**  checked  either  by  simple  compression  of  the  penis  or  better  by  compression 
^MdbI  a  large  metal  sound  introduced  into  tlie  urethra.  For  a  day  or  two  foUow- 
^K  tbU  accident  urination  is  apt  t(>  be  difficult  or  even  impossible,  and  the  effort 
^^rt«  the  bleeding  again.  Urinary  iuRltratioa  is  apttooccur,  requiring  free  incision 
^d  Jraina^e  from  without. 

_  laceration  of  the  corpus  CAvernosum  la  in  any  case  uiiunlly  followed  liv  obliter- 
^^lODofsome  of  the  vascular  spaces  in  that  body,  and  consequent  impert'ectiou  iu 
*'«'Iion  thereafter,  the  penis  bending  when  erect  toward  the  lujured  side. 

Diniocation  of  tJie  penis  is  a  rare  result  of  violence  to  the»e  purtn :  the 
^'>^n  ha"  been  found  disphiccd  under  the  akin  of  the  pcrineuiu,  abdomen, 
'»r  thigh.  It  should  be  immediately 
•^t<ired  to  its  normal  poijitioa  and 
tiioveped  with  Jtkin,  its  own  or  that  of 
t«Drrouiidiii^I»arts(scrotiim),whcn  its 
«»iginal  covering  has  been  destroyed. 

lajitrUn   fif  the  urethra   may  be  o 
clinically  divide<l  into  those  that  do 
and  those  that  tlo  not  extend  through 
the  skin,  iinahyous  to  the  compound 
and  simple  fractures  of  bones. 

Injuries  of  the  urethra  combined 
with  n  wound  of  the  overlying  tis- 
t.i\*»  and  skin  are  usually  inflicted 
by  sharp  instrumentif,  and,  because 
(>f  the  external  opening,  offer  but 
little  danger  of  unnary  infiltratjon, 
though  they  may  bleeil  profusely. 
LonffiluiUiuiJ  icounds  of  the  urethra 
heal  whether  euturc<l  or  not ;  trans- 
rrrne  tcoundt  should  be  sutured  with 
ratgtit  whenever  possible.  This  is 
be^it  <lonc,  after  eniui^ng  the  wound 
if  necessary,  over  a  large  catheter  in 
the  urethra.  Sometimes  the  wound 
may  Itave  completely  severed  the 
urethra,  rendering  the  introduction 
of  »  catheter  difficult  or  impossible. 

In  this  cose,  if  the  patient  urinate  Tramni 
frpely  thrDUfi;h  the  wound,  the  surgeon  ^.'^^', 
may  wail  until  the  first  swelling  has  sub-  phru 
sided   and  then  ^ain   try  to   paos  the 

catheter  ;  if.  howerer,  there  is  infiltration  of  urine,  the  sound  urellira  behind  the 
point  of  injury  should  be  made  accessible — either  by  perineal  urethrotomy  or 
nujirupubic  cratotomy— and  a  catheter  pn«<ed  from  behind  forwani,  on  wliich  the 
urethrm  can  6e  sutured.  The  tisBucs  above  the  urethra  niav  also  be  united,  luu  a 
small  drain  should  be  left  to  prevent  urinary  infiltnition.  Trunsverse  lacerations 
of  the  urethra  and  all  injuries  involving  the  peri -urethral  tittsues  are  apt  to  be 
followed  by  stricture. 

Injuries  of  the  urethra  withoui  perfornfion  of  the  overlying  skin  are 
most  common  and  often  very  serious.  They  occur  in  the  p-nilc  urethra 
from  fracture  of  the  penis  already  described;  from  unskilful  handling 
<rf*  metal  souadB,  catheters,  and  urethrotomes ;  from  the  iutnxluction  by 


464  GENITO-URINARY  SVRQERY. 

the  patient  of  foreign  bodies — needles,  pencils,  etc. ;  and  from  blaw*t 
falls.  The  less  movable  urethra  posterior  to  the  scrotum  is,  howe^ 
the  most  frequent  site  of  such  injuries,  which  result  from  the  forcMe 
use  of  urethral  instruments,  from  blows  and  falls  upon  the  perinew, 
and  from  fracture  of  the  pelvic  bones.  Boys  who  have  fallen  astride  of 
fences,  limbs  of  trees,  bicycle  saddles,  or  other  objects  furnish  a  laip 
share  of  these  cases. 

In  a  case  of  contusion  of  the  structures  surrounding  the  umta 
laceration  of  this  channel  is  usually  indicated  by  the  escape  of  bW 
from  the  meatus ;  if,  however,  the  urethral  tear  is  locateil  behind  4e 
bulb,  the  blood  may  not  appear  until  urination  occurs.  Iietemion»< 
urine  almost  always  follows — sometimes  immediately,  at  other  iim« 
within  a  day  or  two ;  pain  and  swelling  at  the  scat  of  injury  are  reguk 
features. 

The  chief  object  of  treatment  is  to  prevent  urinary  infiltration  of  tij^ue: 
the  methods  for  accomplishing  this  will  vary  with  the  locality  and  extent  of  tic 
laceration  of  the  urethra.  In  cases  of  slight  wounds  of  the  penile  urethra  tbe 
introduction  of  a  scrupulously  clean  elastic  catheter  (without  a  wire)  at  necemn 
intervals,  whereby  the  urine  is  withdrawn  and  the  urethra  irrigated  with  hot  watft, 
may  suffice.  In  some  of  these  lesions  of  the  anterior  urethra,  and  in  mart  ci«» 
of  urethral  laceration  posterior  to  the  scrotum,  there  will  soon  occur,  in  spit^of 
this  measure,  the  signs  of  beginning  infiltration  of  urine— burning  pain  andbo^ 
swelling  at  the  seat  of  injury,  rise  of  temperature,  and  ultimately  chilis. 

So  soon  as  the  occurrence  of  symptoms  justifies  the  belief  that  nriup 
is  stagnating  outside  of  the  urethra,  the  surgeon  should  insist  upnn 
making  a  prompt  incision  to  the  seat  of  rupture  and  instituting  tree 
drainage ;  incidentally  he  should  endeavor  to  suture  the  wound  in  the 
urethra.  Early  operation  not  only  greatly  diminishes  the  chance  <rf 
general  septic  infection  and  death  (which  lias  occurred  in  al)out  12  per 
cent,  of  such  cases),  but  also,  by  limiting  the  local  destruction  of  tissne, 
reduces  the  subsequent  cicatrix  and  stricture-formation  to  a  minimum. 
Physicians  are  inclined  to  wait  too  long  before  operating  in  these  cai.'»«s 
Surgeons  have  even  operated  immediately  after  the  receipt  of  tlic  injun*, 
without  waiting  for  signs  of  infiltration. 

If  the  laceration  be  in  the  deep  urethra^  the  incision  should  be  a  perineal  ure- 
throtomy, a  drai nacre-tube  being  inserted  into  the  bladder  and  retained  for  a  trrek 
or  ten  days.  In  all  eanos  where  the  urinary  infiltration  has  been  extensive^  the 
coiitinuou8 — or,  if  that  be  inif)racticable,  the  frequent — immersion  of  Uie  part^  in 
hot  water  is  exceedingly  valuable  in  cleansing  the  tissues  and  limiting  the  uamafi'. 
Even  the  constant  application  of  hot  fomentations  is  useful  when  the  immcmioo 
of  the  parts  is  for  any  reason  impossible. 

While  the  attempt  U)  suture  the  lacerated  urethra  will  not  always  succetfd,  rrt 
by  patience  and  ingenuity  the  surgeon  may  bring  an  unexpected  amount  of  onirr 
out  of  the  chaos  of  blood,  urine,  and  fragments  of  tissue  which  is  at  firet  revealed 
by  the  incision. 

The  j>ossiblc  remote  reaulfH  of  these  injuries  are  extensive  and  olitti- 
nate  stricture,  urinary  fistula?,  incontinence  of  urine  from  destruction  of 
the  membranous  urethra,  and  curvature  of  the  penis  during  erection 
from  destruction  of  portion  of  the  corpora  cavernosa. 

Bladder. — Injuries  of  the  bladder  may  be  clinically  divided  into  iw^ 
classes — those  which  do  and  thost*  which  do  not  perforate  the  wall  <»f 
this  organ.  Tin*  latter  usually  ])r(K*eed  from  rough  instnimentatiiin* 
and  conmionly  result  in  nothing  mure  serious  than  cystitis  or  possibly 
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rfiarp  hemorrhage.     Wounds   involving  the   entire   thickness   of    the 

Oladder-wall  are,  on  the  other  hand,  most  serious  injuries,  generally 

''^quiring  prompt  operative  treatment.     They  are   made   directly  by 

■mives,  bullets,  fragments  of  fractured  pelvic  bones,  etc.  and  indirectly 

"y  blows  upon  the  hypogastric  region,  which  compress   the  bladder 

^Ken  distended — the  so-called  **  rupture  of  the  blacider." 

The  danger  from  such  injuries  lies  of  course  in  the  extravasation 
^JkI  stagnation  of  urine,  either  in  the  peritoneal  cavity  or  in  the  exten- 
sive connective  tissue  of  the  pelvis  whicli  is  subjacent  to  the  peritoneum ; 
*>i  either  case  rapidly  fatal  septic  infection  and  peritonitis  are  imminent. 
On  the  other  hand,  if  the  wound  itself  aifbrd  fr(»e  exit  to  the  urine,  as 
^lien  a  bullet  i)a8ses  into  the  bladder  or  a  stick  is  driven  from  the  rectum 
Or  vagina  into  this  organ,  a  free  escape  of  urine  resulting,  septic  infec- 
tion often  fails  to  appear. 

It  follows,  therefore,  that  the  first  and  immediate  object  of  treatment 
in  all  injuries  by  which  the  bladder  is  opened  is  to  provide  free  escape 
for  the  urine.  This  may  be  secured  by  the  insertion  of  drains  through 
the  wound  itself;  in  other  cases  the  wound  must  be  enlarged  and 
explored.  Frequently  the  bladder  should  be  opened  by  suprapubic 
incision,  thn>ugh  which  an  attempt  to  close  the  wound  in  its  wall  can 
be  made  as  well  as  perfect  draimige  secured  :  the  exact  measures  to  be 
taken  must  be  determined  in  each  case. 

Rupture  of  tht'  bladder  usually  results  from  violence  to  the  supra- 
pubic rc^on  when  the  bladder  is  more  or  less  distended ;  in  a  few 
instanced  such  rupture  has  occurred  from  violent  straining  and  from 
distention  of  the  organ  by  the  surgeon  as  a  preparation  for  suprapubic 
cystotomy.  The  possibility  of  this  accident  should  be  remembered  in 
any  ca.se  of  injury  to  the  lower  abdominal  region. 

Ruptures  of  the  bladder  are  practiciilly  divided  into  irdraperitonecl 
and  extraperitonealy  according  as  the  tear  does  or  does  not  involve  that 
portion  oi  the  bladder  covered  by  peritoneum.  Intraperitoneal  ruptures 
have  all  resulted  fatally,  usually  within  three  days,  unless  promptly 
sutured  after  laparotomy;  extrajxjritoneal  ruptures  are  less  certainly 
fatal,  though  the  large  majority  die  in  a  few  days  unless  operated  on. 

It  iM  evident,  therefore,  that  even  a  decided  probability  of  bladder  rupture 
juHtifies  an  exploratory  incision,  which  is  far  lens  dangerous  than  the  delay  often 
necesBary  before  a  positive  diagnosis  of  runture  can  be  made.  Tlie  surgeon  should 
certainly  never  hesitate  to  operate  when  tne  first  signs  of  septic  infection  become 
apparent. 

Symptomh. — These  are  by  no  means  constant.  Sometimes  there 
occur  frequent  and  painful  micturition  of  a  few  drops  of  bloody  urine, 
the  catheter  revealing  an  empty  bladder,  great  jwin  and  tenderness  over 
the  bladder,  and  signs  of  collapse.  Yet  in  individual  instances  any  of 
these  signs  may  be  absent :  the  jmtient  may  even  pass  fair  (juantities  of 
dear  unne;  on  the  other  hand,  all  the  above  symptoms  may  be  present 
without  rupture  of  the  bladder ;  sometimes  a  catheter  is  felt  to  pjiss 
from  the  bladder  into  a  cavity  beyond,  but  this  fortunate  proof  of  blad- 
<ler  rupture  is  rare.  Probably  the  most  reliable  test  is  the  injection  into 
the  bladder  of  hydrogen  gas,  or,  in  its  absence,  of  air :  if  there  be  an 
intraperitoneal  rupture,  no  apparent  distention  is  produced  ;  if  an  extra- 
peritoneal tear  exists,  an  irregular  distention  of  the  suprapubic  space 
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follows ;  if  the  bladder  be  intact,  the  familiar  pear-sliuped  digtentka 
ensues. 

Treatment. — So  soon  as  the  diagnosis  of  bladder  rupture  bci'oniei 
probable — even  though,  as  often  happens,  the  surgeon  cannot  decide 
between  intra-  and  extraperitoneal  rupture — ^an  incision  should  be  madr 
in  the  median  line,  extending  from  an  inch  below  to  two  inches  ibuw 
the  upper  border  of  the  symphysis.  The  peritoneum  is  not  oi)enod,  bat 
an  opportunity  is  atforded  to  search  carefully  for  an  extraperitooeil 
rupture.  If  none  such  be  found,  the  incision  is  prolonged  upwari 
suiiiciently  to  enable  the  surgeon  to  open  the  peritoneum  and  examitt 
the  portion  of  the  bladder  covered  thereby. 

If  an  extraperitoneal  rupture  be  found,  the  surgeon  has  a  choice  <f 
three  methods  of  treatment,  exactly  as  in  the  operation  of  suprapubic 
cystotomy:  (1)  to  suture  the  bladder  wound  (excluding  the  muttn^ 
membrane)  and  leave  a  drain  down  to  the  bladder ;  (2)  to  leave  ihe 
bladder  rent  open,  inserting  a  drainage-tube  therein  ;  and  f  3)  to  sutrnv 
the  torn  edges  of  the  bladder  to  the  skin.  The  choice  will  Ik»  deter- 
mined partly  by  the  location  of  the  tear,  but  chiefly  by  the  condition  of 
the  urine.  If  this  be  aseptic,  the  first  method  should  be  employtxl ;  if, 
on  the  other  hand,  the  patient  already  has  a  septic  cystitis,  the  i^^wA 
plan  will  be  better. 

If  the  rent  in  the  bladder-wall  be  wholly  intraperitom^l,  Uie  wound 
should  be  carefully  sutured  throughout  its  entire  extent.  When  iIk' 
rent  is  partly  within  and  jmrtly  without  the  {)eritoneum,  it  should  1* 
completely  sutured,  and  the  bladder  then  attached  to  the  abdominal  ^all 
for  extra  security  tigainst  leakage  of  urine. 

Sutures  of  the  bladder  should  be  of  fine  silk  with  the  ends  cut  shorl ;  thtrv 
should  be  placed  not  more  than  a  Quarter  of  an  inch  apart,  should  extend  beyond 
each  end  of  the  wound,  and  should  not  include  the  mncooa  coat;  the  mattnaif 
suture  should  be  used.  After  the  seam  is  finished  it  should  be  tested  by  inoderatf 
distention  of  the  bladder  with  wuter.  Sutured  wounds  of  the  peritoueal  9urfiic(5 
heal  very  rapidly,  those  beyond  the  peritoneum  less  quickly  ana  surely. 

Kidney. — Injuries  of  the  kidney  are,  for  obvious  reaHons,  alu-ay-* 
grave  lesions :  the  extrt»me  vascularity  of  the  organ  itself,  iti^  proxiniin* 
to  large  blcKKl-vessels  and  to  the  peritcmeum,  its  vital  ini|K)rtanoe  to  the 
organism,  account  for  the  heavy  mortality  accompanying  serious  injuries 
to  it.*^  substance.  Hemorrhage,  sepsis,  and  peritonitis  from  the  e.«scape 
of  urine  have  ejich  resulted  in  many  deaths.  Clinically,  we  may  divide 
injuries  to  the  kidney  into  o\iQx\  and  subcutaneous  lesions,  the  fonntT 
made  by  ])enetrating  objects,  the  latter  by  falls,  blows,  and  severe  com- 
pression. 

The  SYMi>T()Ms  of  the  open  injuries,  aside  from  the  extent  of  the 
wound,  are  sh(K'k,  nausea,  and  hemorrhage,  the  latter  from  the  wound 
and  througii  the  bladder ;  piin  nidiating  to  the  testicles  is  sonietinK* 
observed.  The  esca|>e  of  blo(Kl  does  not  always  measure  the  hemo^ 
rhage,  however,  as  this  may  occur  chiefly  into  the  torn  |M>ritoneuiii  or 
retroperitoneal  connective  tissu(».  Blood-clots  may  plug  the  ureter  and 
ciiuse  colicky  piiiii,  as  well  as  rt^traction  of  the  corresponding  testicle; 
in  the  bladder  elot.s  cause  vesical  tenesmus  and  pain.  Permanent  hWk* 
iiig  of  the  ureter  causes  cither  urinary  fistula  or  atrophy  of  the  kidney. 
The  esc^apc  of  urine  into  the  perirenal  tissues  usually  indicates  a  laoen- 


*4on  of  the  kidney  pelvis ;  it  may  be  followed  by  extensive  suppuration 
^■tad  sloughing. 

The  BymptomH  of  subcutaneous  rupture  und  laceration  of  the  kidney  are 
■^«ntic»I,  e;ccept  that  the  signs  of  severe  hemorrhaee  and  suppuration  are  neces- 
**^ri]y  more  obscure;  indeed,  the  admixture  of  blood  with  the  urine  may  he  first 
^^baervcd  several  days  alter  the  injury.  Fluctuatine  swellings  in  the  kidaey  region 
*^feay  gradually  appear,  composed  either  of  blood  (uiematoma)  or  of  urine,  usually 
^it9  former.  Extensive  ecchvmoiiefi,  extending  even  to  the  scrotum,  have  been 
Vkboerred. 

The  TREATMENT  of  injuries  to  the  h'tfney  seeks  to  arrest  hemorrhage 
^nd  to  prevent  (Stagnation  of  escaped  urine.  The  measures  required  to 
Secure  these  ends  vary  with  the  extent  and  loe^lily  of  the  injury  ;  and 
tiiese,  unfortunately,  the  sui^on  is  often  unable  to  determine  without 


CuEubol  wound  of  kidney.  nrceMlUling  ncphrertinnT  (KIchariHiD). 


manual  examination  of  the  kidney.  Hemorrhage  eoiiHtitutes,  of  course, 
the  more  ut^nt  demand  for  immediat*^  interference ;  in  cases  where  this 
IB  apparently  slight  no  operative  measures  may  be  at  first  required, 
though  the  result  may  sometimes  be  death  from  concealed  hemorrhage. 
If  in  a  few  days  evidence  of  urinary  infiltration  becomes  apparent,  ami- 
able incisions  and  drainage  should  be  made. 

In  many  cases  severe  hemorrhage  compels  immediate  exposure  of  the 
kidney  through  a  lumbar  incision  ;  and  this  would  pn»l>ably  be  the  wise 
course  in  all  eases  of  undoubted  laceration  of  the  organ.  Bleeding  from 
the  kidney  substance  can  be  promptly  cheeked  by  sutures  of  the  kidney 
and  of  it«  fibrous  capsules ;  nemorrliagt;  from  the  large  vessels  <'onipels 
ligature  of  the  same,  usually  with  removal  of  the  kidney.  Any  lace- 
Tiitiona  of  the  kidney  pelvis  or  ureter  should  be  sutured  with  silk  and 
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the  vicinity  thoreiif  drained.  Sometimes  a  seplic  cystitis  is  caused  by  1 
decomposing  lilood-clots  in  the  bladder,  compelling  drainage  iif  ths  I 
oi^n. 

Wounds  of  tile  kidney  substance  h«il  mpidly :  even  if  so  extenaw  I 
as  to  involve  much  of  tiie  organ,  the  opposite  kidney  will  hypertrophv  [ 
tt)  any  required  extent.  Wounds  of  the  kidney  pelvis  heal  more  slowlj,  l 
often  requiring  monthH,  hut  the  fistula  usually  doses  ultimately  wiihoul  1 
iuterfercnce. 


I    E 


Infections. 

An  infection  is  a  bacterial  inva*<ion  of  a  living  tissue — a  growth  of  , 
one  or  more  species  of  bacteria  in  the  tissue,  with  the  local  and  genenl  I 
disease  caused  by  the  diffusion  of  injurious  bacterial  products. 

The  gen ito-uri nary  tract  of  the  male  frequently  exhibits  a  prinuy  j 
infection  by  the  following  bacteria : 

1.  The  ^onooocciwt  ; 

2.  The  as  yet  undiscoverMl  agent  that  produces  M^/>At7(s  ,- 

3.  The  tubercle  baciUaa  ; 

4.  The  various  bacterial  species  tJiat  cause  suppuration — a  dom 

or  more  in  nuiiiiier — i-ollcctively  tcrme<l  tlie  pyogenie  baiiervi. 

1  and  2.  Gonorrhoea  and  Syphilia. — The  gonococcus,  with  the  atten- 
dant pus-bacteria,  producing  the  iiii.xLiI  infection  known  ap  gonorrbfei ; 
it  and  the  syphilitic  infection  are  discussed  in  Chapters  X.  and  XI..  Vol.  I, 

3.  Tuber ouloais. — The  growth  of  the  tubercle  liaeillus  of  Kwh  in 
various  tissues  of  the  geniUi-urinarj-  oi^ns  is  a  fre(|uent  and  most  im- 
portant primarj'  infection  of  these  organs,  aside  from  the  numerous  case 
in  which  the  primary  disease  occurs  iu  the  lungs  with  .secouduf 
infection  of  the  urinary  passages, 

B;  primary  tulxTculosia  is  meant  the  earliest  perceptible  taberculoua  lbcn>' 
it  is  of  course  ulwBys  possible  that  infection  of  the  bronclital  node-s  or  other  in«' 
cesBihle  parts  may  liave  preceded  the  uutbreak  of  the  disease  in  the  geaiiu-urtinn 

^c»  of  In/ec/ion. — Primary  gen itti-uri nary  tuberculnsis  usually  first  hi 
the  epididymis  and  the  ejaeulatory  duct,  less  commonly  in  the  kidney,  < 
remaiDH  long  limited  to  these  organs,  the  prostate  and  seminal  veside  Bi^^  '"' ".^j** 
ing  infected.     In  a  very  few  instances  tulierculous  ulcers  of  the  skin  of  the  ^^^,«^ 
seem  to  have  betn  the  first  manifestation  (it  is  possible  that  some  sore*  c;=^-^*^ 
chancres,  and  not  followed  by  syphilis,  have  been  tubercular  ulcers).  ^^v'^i^ 

Avtnuet  of  In/rciion. — The  possibility  miiat  bi!  admitted  tliat  the  foetus  at  ^^    ^^/^ 
may  eontSiin  tubercle  bacilli,  yet  opportunity  for  infection  after  birth  is  so  g^C^^^jo  *'' 
that  this  seems  the  more  plausible  explanation.     It  is  probable  that  infecuoitf^^,.0»V. 
the  genito-urinary  organs  is  practically  always  by  one  route — the  blood -curre^  ^^^^^ 
whereby  the  bacilli  are  brought  from  lungs,  intestines,  or  old  foci  in  the  cen^ 
and  bronchial  nodes.  ^w^^\ 

The  idea  that  intercourne  with  a  woman  suffering  from  tuberculosis  of  the  J^jn  * 
vie  organs  can  cause  the  ascent  of  tubercle  bacilli  along  the  male  urethra  to  ^^  ipO* 
prostAte  is  fanciful  and  utterly  without  proof.  That  such  intercourse  may  *"'^^~^^<^ 
late  the  skin  of  the  male  genitals,  with  subsequent  lymphatic  transfer  to  thepci^J  JSb" 
organs,  is  demonstrated,  and  it  is  probable  thnt  the  urethra  and  prostate  have  b^J^^^jge 
occasionally  infected  by  urethral  instruments.  Yet  since  a  laive  percen lagt^  ^^r*  ' 
genito-urinary  tubercuhwis  occurs  in  youths  who  have  never  had  intercourse  ^g»t  ' 

subjects  of  urethral  instrumentation,  we  must  consider  the  blood-current 
I  aTenue  of  infection,  ^j/t» 

Age  of  Pidienlt. — Tlie  liability  of  the  g«nito-urinary  tract  to  active  tuberculin  ^—jfcM 
begins  with  puberty,  and  is  especially  manife'it  during  the  succeeding  ten  orlif 


it  appe***  1, 
yetitr»»^-. 


r*^ 


INFECTIONS.  469 

n.  While,  therefore,  taberculous  nodules  have  been  demonstrated  in  the  epi- 
fmh  of  children  prior  to  puberty,  and  while  tuberculosis  has  been  observed  in 
genital  organs  of  elderly  men,  nearly  all  cases  of  i^enito-urinary  tuberculosis  first 
ract  attention  between  the  ages  of  fifteen  and  thirty-five.  Yet  since  the  disease 
Bly  causes  pain  until  the  mucous  surface  of  prostate  or  bladder  is  invaded,  it  may 
It  for  years*  in  the  other  organs  without  causing  the  patient  to  seek  medical  advice. 
DrtdispOitintj  Influences. — Among  the  factors  which  favor  the  lodgement  of  the 
ercle  bacilli  are — that  ill-defined  vice  of  nutrition  that  we  term  hereditary  pre- 
KMition,  injury,  and  possibly  gonorrhoea.  Yet  gen i to-urinary  tuberculosis  is 
uently  found  in  robust,  athletic  subjects,  in  whose  history  none  of  these  pre- 
osing  factors  can  be  traced ;  and  this  is  a  fact  of  importance,  because  we  are 
to  think  that  a  patient  cannot  be  tuberculous  without  being  cachectic. 

The  SYMPTOMS  and  treatment  will  be  considered  under  the  diseases 
:he  res})ective  organs. 

t.  Sepsis. — The  urinary  channels  are  peculiarly  ex|X)sed  to  the 
•unce  of  bacteria  by  way  of  the  blood-current,  the  urethra,  and  the 
Mm.  Yet  it  seems  that  septic  infection  of  the?  normal  urinary  tract 
i^i  not  occur — in  other  words,  that  suppuration  in  this  tract  is  always 
:?eded  by  some  impairment  of  nutrition  whereby  the  natural  tissue 
istance  is  depressed.  Manv  examinations  have  demonstrated  that  the 
mal  urinary  tract  from  kidney  to  prastate  is  absolutely  sterile,  and, 
ugh  the  normal  urethral  surface  is  known  to  harbor  many  pus- 
teria,  yet  they  fail  to  enter  its  tissues  until  these  have  been  disturbed 
jome  other  agency.  Hence  cystitis,  urethritis,  and  pyelitis  are  terms 
rcssing  results  rather  than  primary  conditions. 
When  the  natural  vitality  of  tissues  is  lowered  by  any  agency,  such 
iJie  growth  of  the  gonococcus  or  tubercle  bacillus,  the  stagnation  of 
le  in  the  bladder  caused  by  a  tight  stricture  or  prostatic  enlargement, 

pus-bacteria — which  easily  gain  access  by  one  of  the  routes  men- 
ed — ^may  infect  a  part  or  the  whole  of  the  urinary  tract. 
Szamination  of  Patients. — The  information  elicited  is  snhjective, 
jn  by  the  patient,  and  objective,  ascertained  by  the  examiner.  The 
ent  should  be  questioned  as  to  the  frequency  of  urination  by  night 
rell  as  by  day  ;  as  to  the  locality  and  frequency  of  pain  in  urination  ; 
ther  micturition  is  urgent ;  whether  there  is  involuntary  escape  of 
le ;  and  whether  this  fluid  has  been  observe<l  to  contain  bl(X)d  or 
The  age  and  occupation  of  the  |)atient,  the  duration  of  his  ail- 
it,  antccecient  diseases  (especially  gonorrhoea,  syphilis,  sexual  excesses, 

dyspepsia)  siiould  be  the  subject  of  inquiry. 

The  information  given  by  the  patient  may  or  may  not  indicate  the  seat  and 
ire  of  the  trouble;  the  examiner  should  learn  to  depend  upon  his  own  investi- 
on  rather  than  upon  the  patient's  statement<i.  The  instruments  required  for 
I  examination  are  lingers,  eyes,  bulbous  sounds  (or  urcthrometer),  conical 
ids,  endoHCope,  eystoscope,  microscope,  and  thermometer. 
[n  every  case  except  recent  gonorrhoea  a  complete  examination  should  be  made ; 
temperature  should  be  taken  ;  the  heart  and  olood-vessels  examined ;  the  exter- 
genitals,  particularly  the  prepuce  and  meatus,  inspected ;  the  testicle,  epidid- 
»,  and  spermatic  cora  felt  oetween  thumb  and  finger ;  the  suprapubic  and  renal 
ons  percussed  and  palpated ;  the  posterior  surface  of  prostate  and  bladder 
lored  by  the  finger  in  the  rectum.  The  last-named  measure  is  an  extremely 
ortant  thoutrh  often-neglected  means  of  diagnosis :  the  examining  finger  should 
fully  note  the  size,  consistence,  smoothness,  and  symmetry  of  the  prostate,  and 
ther  the  normal  notch  between  the  upper  ends  of  the  lateral  halves  is  distinct; 
size,  consistence,  and  tenderness  of  tne  seminal  vesicles  and  ampullse  should 
be  observed.  Pressure  with  the  other  hand  above  the  symphysis  brings  these 
iUB  nearer  to  the  examining  finger. 
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The  patient  is  required  to  urinate  into  three  small  glasses — sajahalf 
ounce  each  into  the  first  and  second  ;  then  the  examiner  introdaoM  tb 
finger  into  tlie  rectum  and  gently  presses  the  prostate  and  seminal  tuhfe, 
after  which  the  patient  passes  the  remainder  of  his  urine  into  the  thiid 
glass.  The  first  of  these  glasses  contains  the  washings  of  the  urethn, 
the  second  a  fair  specimen  of  the  bladder  urine,  and  the  third  the  pnidM 
of  the  prostate  and  seminal  tubes. 

In  many  cases — as  of  tuberculosis,  chronic  gonorrhoea  of  the  prostate  %d 
appendages,  malignant  disease  of  the  prostate — the  diagnoeis  is  established  bj  dM 
measures  already  mentioned.  Yet  unless  there  is  some  special  objection  the  uitn- 
nal  examination  of  the  urinary  passages  should  follow.  First,  the  calibre  of  Ik 
urethra  as  far  as  the  bulb  is  examined  l)y  means  of  bulbous  sounds  or  the  nrethrMi- 
eter,  and  strictures  carefully  noted ;  then  a  metallic  sound  of  lar^e  size  and  Am 
beak  (15  to  17  of  the  English  scale,  unless  strictures  compel  a  smaller  size)  isptaed 
carefully  through  the  deep  urethra. 

To  examine  the  cavity  of  the  bladder  this  organ  should  be  washed  ont  ud 
then  distended  with  about  five  ounces  of  warm  sterilized  water  or  verv  weak  inci* 
septic  solution ;  a  short-beaked  sound  can  then  be  introduced,  the  handle  deprascd 
below  the  level  of  the  symphysis,  and  the  instrument  rotated  on  its  axis  in  tk 
search  for  a  stone.  If  the  cystoscope  be  used,  the  sound  can  be  diapensed  wit]^i» 
the  former  instrument  is  a  good  stone-searcher :  bv  means  of  the  cystoecope  tW 
surgeon  inspects  not  only  the  interior  of  the  bladder,  but  also  the  orifice  of  Uie 
ureters,  noting  the  frequency  of  the  ureteral  discharges  into  the  bladder,  as  wdi  m 
the  appearance  of  pus  or  blood  from  these  orifices.  Finally,  the  endo«cope  msT 
sometimes  be  required  for  the  determination  of  the  concfition  of  the  areduil 
mucous  membrane. 

The  urine  obtained  should  always  be  submitted  to  the  usual  chemical  testis  and 
when  necessary  examined  with  a  microscope  for  pus,  blood,  epithelium,  ctffK^ 
and  the  pus  for  tubercle  bacilli  or  gonococci. 

In  special  cases  it  is  best  to  obtain  the  washings  of  the  anterior  urethra  br 
Introducing  a  soft  catheter  to  the  bulb,  and  irrigating  this  channel  before  tbie 

Satient  urinates ;  after  which  the  urine  may  be  passed  into  three  glasses  as  abon 
escribed. 


Diseases  of  the  Penis  and  Urethra. 

Penis. — Aside  from  injuries  and  malformations  (already  described i, 
diseases  of  the  penis  are  commonly  associated  with,  and  often  proceeJ 
from,  diseases  oi  the  urethra.  The  skin  of  the  penis  is  the  seat  of  \'ari- 
ous  innocent  aifections  which,  because  of  the  extreme  sensitiveness  of 
the  patient  to  any  abnormality  of  the  genitals,  often  occasion  needle* 
alarm.     The  most  frequent  of  these  are  herpes^  wartn^  and  scabien. 

Herpes  is  a  not  infrequent  disease,  the  vesicles  appearing  on  the 
inner  surface  of  the  jiropuce  and  in  the  furrow  behind  the  gland.  At 
times  it  is  evidently  favored  by  obvious  conditions,  such  as  a  tight  pre- 
puce, lack  of  cleanliness,  or  a  gleety  discharge ;  in  other  cases  no  local 
cause  can  be  detected,  and  it  is  assumed  that  the  disease  is  due  to  gDUty 
or  neurotic  influence  ;  in  these  cases  it  is  often  recurrent.  The  vesicle? 
usually  follow  the  same  course  as  her})es  elsewhere ;  sometimes,  howe\f  r. 
they  ulcerate  obstinately. 

] 

may  happen  that  a  jrenuine  chancre  or  chancroid  develops  on  the  site  of  the  hernetif 
blister,  the  patient  having  unfortunately  exposed  himself  during  the  counse  oi  thf 
herpes  and  having  received  the  infection  at  that  spot. 
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The  TREATMENT  of  herpe8  is  local  and  general,  the  former  consisting 
i  tlie  removal  of  the  obvious  local  canses  already  mentioned,  and  in  the 
>pIication  of  liquid  thyol  or  oleate  of  zinc  on  a  thin  layer  of  cotton 
iscrted  between  prepuce  and  glans.  The  general  treatment  attempts 
>  correct  the  gouty,  neurotic,  or  other  unhealthy  tendencies  of  the  patient. 
n  eases  of  pei'sistently  recurrent  herpes  circumcision  is  often  needful  to 
cure. 

'Warts  (pointed  condylomata)  of  the  prepuce  and  glans  are  often 
eveloped  during  or  after  gonorrhcea,  and  sometimes  without  apparent 
luse.  They  may  l)e  snipped  oif  with  scissors  and  their  bases  cauterized 
'ith  nitrate  of  silver ;  a  less  objectionable  but  longer  method  is  the  daily 
pplication  of  liquor  arsenicalis  or  of  acetic  acid.  Under  its  use  the 
rart  shrivels,  dies,  and  drops  off. 

Scabiee  appears  on  the  penis  and  scrotum  verj-  early  after  its  acqui- 
ition  on  the  liands ;  it  needs  only  to  be  recognized  in  order  to  be  success- 
ully  treated  with  suphur  or  naphthol. 

Cavernitis,  acute  and  chronic  inflammation  of  a  corpus  cavemosum, 
(lay  result  from  gonorrhoea,  mechanical  injury  to  the  penis  or  urethra, 
T  syphilis.  The  chronic  cases  are  not  uncommon,  attracting  the  patient's 
ttention  by  localized  tenderness  and  hardness  of  the  penis  and  especially 
»y  the  curvature  of  the  organ  when  erect. 

The  TREATMENT  consists  of  local  inunctions  of  mercurial  ointment, 
ritli  masssige,  and  of  the  iodides  internally  if  the  patient  be  syphilitic. 
>uch  treatment  commonly  secures  a  decided  improvement  in  the  symp- 
oms  in  the  course  of  a  few  weeks. 

Gummata  of  the  penis  occur  either  in  the  cavernous  bodies  or  in  the 
urrow  between  them.  Distinct  nodules  in  this  locality  should  always 
irouse  the  suspicion  of  syphilis  and  lead  to  specific  treatment. 

Epithelioma  of  the  penis  usually  begins  as  a  warty  growth  at  or  near 
Jie  sulcus,  sometimes  on  the  body  of  the  organ.  It  occasions  but  little 
jain  until  ulceration  occurs ;  local  extension  and  lymphatic  infection 
ire  slow.  It  must  be  carefully  distinguished  from  ulcerating  gumma, 
ivhich  is  far  more  common  and  has  often  been  erroneously  calle<l  cancer ; 
syphilitic  treatment  will  soon  decide  a  doubtful  diagnosis. 

The  TREATMENT  sliould  consist  of  ampiUatian  of  the  penis  at  least 
i  half  inch  behind  the  nearest  jwint  of  infiltration  ;  less  radical  meas- 
jres,  such  as  excision  of  the  growth,  usually  fail  and  waste  valuable 
:irae.  Careful  examination  of  the  inguinal  nodes  and  thorough  removal 
jf  all,  if  any  seem  infected,  should  be  made  at  the  same  time. 

In  amputation  through  the  body  of  the  penis  the  skin  and  urethra  should  be 
mt  a  hall  inch  longer  than  the  corpora  cavernosa,  the  urethra  split  front  and 
mcky  and  ito  edge  stitched  to  the  cut  edges  of  the  skin.  If  the  cancer  extends 
ilose  to  the  symphyBis.  the  entire  penis  must  be  removed,  the  corpora  cavernosa 
leine  dissected  rroin  the  pubic  bones ;  in  such  cases  the  scrotum  and  testicles 
ihould  also  be  ablated.  Care  must  be  taken  to  preserve  the  membranous  uretlira, 
irhich  is  the  chief  sphincter  of  the  bladder,  and  the  cut  edges  of  the  mucous 
nembrane  should  be  united  with  those  of  the  skin. 

Urethra. — The  diseases  of  the  urethra  not  vet  described  are  chieflv 
ulcers,  vegetations  (polyps),  chancres,  and  strictures.  Cancer  of  the 
urethra  is  exceedingly  rare,  only  about  a  dozen  cases  having  been  as  yet 
iemonstrated. 

Ulcers  of  tlie  urethra  occasionally  persist  after  gonorrhiea,  and  may 
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be  responsible  for  a  slight  gleet.  They  can  be  seen  throngfa  the  enih 
scoj>e,  and  touched  with  copper  sulphate  or  other  astringent  Thoitwgk 
stretching  of  the  urethra  is  usually  necessary  to  cause  the  ahssorpdoii 
of  the  inflammatory  exudate  surrounding  the  ulcer;  indeed,  thereby 
doubt  that  this  alone  has  often  secured  healing. 

Vegetations  and  polyps  fitQ  sometimes  discovered  in  connection  with  a  glert; 
thev  can  be  detected  and  treated  only  through  the  endoscope.  The  larger  mM 
(polyps)  have  been  snared  or  torn  off,  the  smaller  ones  withered  by  careful ip^ 
cation  of  the  liquor  arsenicalis  or  acetic  acid. 

Cliaiicres  occur  in  the  first  half  inch  of  the  urethra,  doubtlesp&r 
more  commonly  than  is  generally  supposed.  They  cause  a  sHght  punH 
lent  discharge  and  some  smar|:ing  on  urination — symptoms  which  Jit 
assumed  to  indicate  a  mild  gonorrhoea.  The  surgeon  should  make  a 
practice  of  sejiarating  the  lips  of  the  meatus  and  inspecting  the  urethral 
surfaces  in  every  case  of  mild  urethritis ;  endoscopic  examination  if 
more  complete. 

Strictures  of  the  urethra  are  portions  of  the  canal  whose  dilatability 
is  less  then  normal ;  they  have  usually  been  classified  as  spaxmoik, 
inflammaUytnfy  and  oiyanic. 

The  term  spasmodic  stricture  is  applied  to  a  narrowing  of  the  channel 
due  to  a  supposed  spasmodic  contraction  of  the  muscular  fibres  eiicirclbf 
the  urethra. 

While  such  spasm  is  doubtless  possible — at  legist  in  the  membranous  portion- 
the  obstruction  often  met  at  the  bulbo-membranous  junction  and  ascribed  to  isptfli 
is  frequently  due  to  unskilful  handling  of  the  instrument;  this  is  not  maae  to 
follow  the  natural  curve  of  the  urethra,  and  hence  strikes  against  the  firm  triii* 
sular  ligament  just  behind  the  bulb.  The  more  skilful  in  catheteriam  the  mrgeco 
becomes,  the  less  frequently  he  discovers  "spasmodic  stricture." 

The  term  inflammatory  stricture  designates  the  swelling  of  the  tissue? 
during  gonorrhoea,  and  is  properly  becoming  obsolete. 

Organic  stridure — the  only  persistent  and  properly  styled  narro\«ing 
of  the  urethra — means  a  diminution  of  the  normal  distensibility  of  this 
canal  by  an  overgrowth  of  the  submucous  connective  tissue,  which 
may  be  either  congenital  or  acquired  as  the  result  of  any  inflammatoiy 
process,  lacerations  by  instruments  or  by  fragments  of  calculus,  blowg 
and  crushing  injuries,  and  severe  urethritis. 

According  to  their  etiology,  organic  strictures  are  usually  classified 
as  traumatic  and  gonorrhival:  this  division  has  l)een  perpetuated  liecau* 
it  was  formerly  supposed  that  all  strictures  not  traumatic  resulted  from 
gonorrhcea. 

It  is  now  known  that  many  strictures  exist  in  men  who  have  never  had  p)D- 
orrhopa,  but  who,  having  never  sought  advice  for  urinarv  troubles,  were  fonnfriy 
not  examined  for  stricture ;  and  it  is  reasonable  to  believe  that  many  stricturtt 
which  are  detected  only  when  the  patient  comes  to  be  treated  for  gleet  were  pres- 
ent prior  to  that  disease.  It  is  certain  that  strictures  of  the  first  half  of  the  ure- 
thra are  often  found  in  men  who  have  never  had  gonorrhoea;  some  of  thea, tt 
least,  are  congenital,  due  to  the  incomplete  removal  of  the  connective-tissue  p•^ 
tition  which  in  early  foetal  development  separates  the  penile  from  the  glaodulir 
urethra. 

A  more  rational — and  clinically  important^-classification  of  strictnrw 
is  into  traumatic  and  non-traunutiic,  the  latter  class  including  congeDital 
and  gonorrheal  strictures. 
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Organic  atricturee  may  be  present  at  any  time  of  life,  but  are  most 
ftequently  detected  between  the  ages  of  twenty  and  forty-five.  In  the 
last  decades  of  life  strictures  become  far  less  troublesome  than  in  middle 
life,  possibly  from  the  proneness  of  the  fibrous  tissue  to  undergo  fatty 
degeneration.  For  anatomical  reasons  women  sutfer  less  frequently 
from  urethnil  strictures  than  do  men. 

When  arising  from  gonorrhoea  or  other  urethral  inflammation  a  considerable 
time — one  to  several  years — elapses  between  the  occurrence  of  the  inflammatory 
procesH  and  the  consolidation  of  the  exudate  into  firm  connective  tissue,  and  its 
<^ntraction  to  a  degree  which  materially  impedes  the  exit  of  urine;  hence  many 
Btrictures  exist  for  years  before  the  patient  becomes  aware  that  something  serious 
*ij»  the  urethra.  Traumatic  stricture,  on  the  other  hand,  due  to  mechanical 
^'UUry,  contracts  very  rapidly — in  a  few  weeks  or  months — to  such  a  degree  as  to 
'^QUire  treatment. 

The  loeaiion  of  a  stricture  may  be  anywhere  from  the  meatus  to  the 
"^^^mbrano-prostatic  junction ;  strictures  of  the  prostatic  urethra  are 
Practically  unknown.  Probably  the  two  most  frequent  sites  of  stricture 
**^  the  bulbo-membranous  and  the  glandular  portions.  Several  stric- 
^^Tt's  may  coexist  in  diiferent  portions  of  the  same  urethra. 

The  cdlibre  of  a  tttricture  means  the  distensibility  of  the  urethra  at 
^he  strictured  point,  and  is  expressed  in  terms  of  the  French  or  English 
^theter  scale. 

Otis  proved  that  the  distensibility  of  the  normal  urethra  was  much  greater 
^ban  had  formerly  been  supposed — that  in  the  average  man  it  ranges  from  30  to 
^4  of  the  French  scale;  and  he  was  inclined  to  attach  much  pathological  import- 
ance to  slight  narrow ings  of  the  canal  below  this  size.  For  several  years  his 
<lisciple8  asciibed  many  disorders  of  the  genito-nrinary  tract  to  these  alleged 
** strictures  of  large  calibre,''  and  they  attempted  to  cure  such  troubles  by  a  rather 
generous  practice  of  internal  urethrotomy.  Later  experience  has  shown  that  the 
diritcnsibility  of  the  normal  urethra  varies  decidedly  in  different  parts  of  this 
CHnal ;  that  man^  of  the  so-called  strictures  of  large  calibre  are  normal  structures ; 
and  that  their  division  fails  to  cure  anything. 

Tlie  term  "  stricture  "  should  be  applied  only  to  an  overgrowth  of 
dabmucous  connective  tissue  which  causes  an  unnatural  rigidity  of  the 
urethnil  wall.  While  in  certain  individual  cases  opinions  might  differ 
as  to  the  propriety  of  applying  the  term  "  stricture  "  to  a  given  urethral 
narrowing,  yet  there  is  general  agreement  that  slight  narrowings  of 
the  urethra  may  be  ignored  as  pathological  entities ;  the  term  **  stric- 
tures of  large  calibre"  may  be  applied  to  narrowings  of  the  canal  which 
permit  a  No.  20  French  instrument  to  pass. 

Ejffeetn  on  Urethra. — At  the  strictured  point  the  urethra  may  present 
but  slight  changes  from  the  normal  condition  ;  bi^hind  the  stricture, 
however,  marked  changes  ensue,  which  become  more  ])ronouuced  as  the 
calibre  of  the  strictured  part  decreases.  These  changes  arc  largely  due 
to  the  pressure  of  the  urine,  which  is  arrested  by  the  stricture  and  dis- 
tends the  urethra  behind  it ;  moreover,  a  few  drops  of  urine  are  apt  to 
remain  and  decompose  behind  the  stricture.  The  mucous  membrane 
Ijeeomes  thinned,  atrophied,  and,  though  deeply  congested,  its  epithelium 
becomes  eroded ;  superficial  and  then  deeper  ulceration  ensues,  and 
finally  the  urine  escapes  into  the  surrounding  tissues,  making  j)eri-ure- 
thral  abscesses  and  fistulse. 

The  COURSE  of  a  stricture  is  constantly  toward  contraction,  at  least 
until  the  patient  becomes  fifty  or  more  years  old,  when  fatty  degenera- 
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tion  is  apt  to  ensue ;  the  connective-tissue  mass  becomes  firmer  an] 
harder,  resembling  cicatrix.  The  body  of  this  cicatricial  tissue  i*  ip 
to  be  on  the  floor  rather  than  the  roof  of  the  urethra,  so  that  the  ojiodtf 
through  a  stricture  tJi  frequently  an  the  upper  mde  of  the  canaJ, 

Traumatic  strictures  ditfer  anatomically  from  the  non-traumatic  onlj 
in  degree ;  the  mass  of  new  connective  tissue  is  larger,  its  eontractiif 
tendency  greater,  and  hence  the  difficulty  in  maintaining  the  patrtiry 
of  the  urethral  canal  greater.  Traumatic  strictures  are  as  a  claj;!*  wit 
obstinate  and  difficult  to  treat. 

Symptoms. — The  morbid  phenomena  produced  by  urethral  stricture 
vary  in  details  according  to  the  location  and  extent  of  the  contractioo, 
but  two  very  frequent  results  require  special  mention  : 

(a)  Effects  upon  Micturition, — These  are  especially  threc-Hl)  in- 
creased frequency  of  the  act  (by  night  as  well  as  by  <lay) ;  (2)  <liiniuo- 
tion  in  size  and  force  of  the  stream  ;  and  (3)  dribbling  at  the  end  rf 
urination. 

These  obvious  results  of  a  decided  narrowing  of  the  channel  are  far  more  pro* 
nounced  when  the  stricture  is  situated  in  the  bulbo-merobranous  region  thiDwba 
it  is  in  the  anterior  portion.  Various  other  plienomena  are  often  olj^erved,  »ik^ 
as  a  muco-purulent  discharge  from  the  meatus,  a  scattering  of  the  urinary  airesn, 
pain  during  seminal  omission,  dribbling  of  semen  after  subsidence  of  Vrectica, 
imperfect  erection,  and  premature  ejaculation. 

(i)  Prolongation  of  a  Gleet, — One  of  the  frequent  causes  f([»r  the 
persistence  of  a  gleety  discharge,  in  spite  of  various  injections  and 
internal  medications,  is  the  morbid  condition  of  the  stricturetl  urethral 
wall. 

At  and  behind  the  narrowed  point  the  epithelial  lining  as  well  as  the  sob- 
mucous  tissue  is  in  a  state  of  chronic  inflammation,  with  catarrhal  discharge,  an4 
the  urethra  in  this  region  fails  to  contract  and  empty  the  urine  after  each  mictari- 
tion:  hence  more  or  less  urine  is  retained  in  contact  with  the  surface  back  of  Um 
stricture,  keeping  up  a  constant  irritation. 

DiAGNOSifi. — In  every  case  of  gleet  or  of  di.sordered  mtcturitiou 
examination  of  the  distensibility  of  the  urethra  should  be  made  ;  indeeJf 
such  examination  should  be  a  routine  j>art of  the  investigation  of  almof-i 
every  c^se  of  chronic  urinar}^  or  genital  disorder.  Narrowing  of  tlie 
urethral  canal  may  be  detected  by  bulbous  sounds  (bouf/iea  d  boulP)  when 
the  meatus  is  sufficiently  large  to  permit  their  introduction.  When  the 
meatus  is  abnormally  small  (less  than  22  French)  the  surgeon  nwvtx 
either  enlarge  this  oj)ening  by  incising  its  lower  angle  or  use  a  sjieciallv 
constructed  dilating  bulb,  called  tlie  urethrovuiery  which  can  Iw  intro- 
duced closed  through  the  narrow  meatus  and  exj)anded  within  the  «in«l. 
For  reasons  previously  mentioned  division  of  the  meatus  shoidd  l»e  in 
general  avoided.     (See  article  Gleet,  Vol.  I.  page  225.) 

The  bulb,  well  oiled,  is  introduced  into  the  freshly  irrigated  urethra;  if  itp«^ 
freely,  a  larger  one  is  used ;  and  finally  a  30  or  82  French  is  introduced  if  th^ 
wsniallor  instruments  have  failed  to  detect  any  narrow  point.  These  bulbs  fthooH 
not  bo  passed  further  than  the  bulbous  urethra ;  the  remainder  of  tlie  caual  i* 
examined  by  the  ordinary  conical  sounds.  If  the  urethrometer  is  Utted,  it  is  intro* 
dueed  closed  to  the  bulb  of  the  urethra;  the  expanding  portion  of  the  in*tmniM' 
is  then  dilated  to  80  or  32  French,  and  gently  drawn  toward  the  meatus ;  if  ob«tnic- 
tion  is  met,  the  bulb  of  the  instrument  is  reduced  until  it  pa<«8e»the  obstruction, 
and  then  again  dilated  and  further  withdrawn.  By  these  instrumented  the  location 
and  extent  of  urethral  contractions  can  be  determined. 
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Treatment. — The  restoration  of  the  urethral  distensibility  is  of 
course  the  object  of  treatment ;  and  it  should  be  understood  that  by  all 
methods  heretofore  employeil  such  restoration  is  usually  imi)erfect  and 
temporar}'.  While  by  treatment  the  symptoms  produced  by  stricture 
can  usiuilly  be  abolished,  yet  an  anatomical  cure  is  probably  unknown  ; 
hence  it  follows  that  a  recurrence  of  the  contniction  and  of  the  symptoms 

Eroduced  by  it  arc  frequent.  A  young  patient  who  has  a  stricture  should 
B  informed  that  even  after  thorough  dilatation  the  stricture  is  apt  to  recur 
ID  a  few  years  and  need  a  repetition  of  the  treatment,  and  that  such  recur- 
rences will  probably  continue  until  he  has  passed  the  age  of  fifty  or  fifty- 
five  years. 

There  are  two  principal  methods  of  treatment  of  urethral  stricture — 
gradual  dilatation  and  hwiaion  {urethrotomy);  and  two  subordinate 
methods  of  only  limited  application — electroiysis  and  vuutsage. 

Gradual  DilatKition, — Tnis  is  the  ideal  treatment ;  it  is  successful  in 
most  cases  of  non-traumatic  stricture,  and  should  be  regularly  employed ; 
in  comparatively  few  cases,  to  be  presently  mentioned,  it  fails. 

The  value  of  gradual  dilatation  consists  not  in  the  direct  spreading  of  the  narrow 
portion,  but  in  the  fact  that  this  stretching  is  followed  by  a  pronounced  congestion 
and  exudation  into  the  stretched  portion,  whose  resolution  includes  the  absorption 
of  iiome  of  the  connective  tissue  constituting  the  stricture.  The  repetition  or  this 
process  every  three  or  four  days  by  the  introduction  of  sounds  of  gradually  increas- 
ing »ize  causes  ultimately  a  more  or  less  complete  removal  of  the  strictured  tissue. 

Urethrotomy  was  formerly  much  employed,  but  is  now  generally 
reserved  for  cases  in  which  dilatation  is  ineffectual,  because  of  the 
extreme  hardness,  extent,  and  bloodlessness  of  the  stricture  tissue. 
There  are  three  classes  of  strictures  in  which  urethrotomy  must  often 
be  done:  (l)  traumatic  strictures  of  the  j)erineal  urethra;  (2)  strictures 
of  the  glandular  urethra — that  is,  ^vithin  a  half  inch  of  the  meatus,  for 
experience  shows  that  dilatiition  is  often  ineffectual  in  these  cases ;  and 
(3)  cases  in  which  extravasation  of  urine  has  occurred,  compelling  incis- 
ions for  drainage.  While,  therefore,  urethrotomy  is  required  in  a 
majority  of  cases  of  stricture,  it  should  be  reserved  as  the  treatment  of 
necessity  :  the  method  of  choice  should  be  always  gradual  dilatation. 

Internal  urethrotomy — incisions  by  an  instrument  introduced  within 
the  urethra — is  not  without  danger,  the  mortality  being  at  least  2  jxjr 
cent. ;  if  the  blade  perforates  the  basement  membrane,  there  is  a  great 
chance  of  severe  hemorrhage  and  of  urinary  infiltration,  followed  by 
local  absci^ss  and  even  by  general  septic  infection ;  after  recovery  the 

Scnirt  may  exhibit  a  pronounced  cur\'ature  when  erect,  due  to  local 
estruction  of  the  cavernous  tissue.     These  un[)leasiint  complications 
are  especially  probable  if  the  cut  be  made  on  the  roof  of  the  urethra. 

These  objections  do  not  obtain  in  cutting  strictures  within  a  half  inch  of  the 
meatus,  the  only  locality  in  which  internal  urethrotomy  is  advisable ;  for  here  the 
incision  made  on  the  floor  of  the  urethra  should  be  extended  through  the  meatus, 
thus  affording  perfect  drainage  and  eliminating  the  danger  of  absccru^  and  of  septic 
infection ;  nor  can  the  hemorrhage  be  serious  from  hucIi  a  cut. 

It  must  be  remembered  that  tnc  entrance  of  morbid  urine  into  the  tissues  may 
be  followed  by  acute  intoxication,  severe  and  even  fatal ;  this  may  occur  within 
twenty-four  hours,  before  suppuration  has  developed,  and  is  due  either  to  substances 
preformod  in  the  urine  or  to  a  peculiarly  acute  bacterial  infection.  While  less 
common  than  ordinary  septic  inunction,  it  does  sometimes  follow  internal  urethrot- 
omy, and  coDfttitotes  an  additional  warning  against  this  operation. 
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If  an  old  stricture  of  the  j)enile  urethra  should  be  found  uudilatable, 
a  combined  ojieration — internal  urethrotomy  and  external  perineal  uie- 
throtomy — should  be  made :  the  urine  is  thus  prevented  from  entering  the 
wound  in  the  j)enile  urethra,  because  drained  out  through  the  jierined 
tube,  and  the  dangers  of  urinarj'^  infection  are  thus  avoided. 

External  Urethrotomy, — In  the  deep  urethra  internal  urethrotomy 
should  never  be  made,  for  extravasation  of  urine  is  very  probable  awl 
very  serious,  the  firm  fascia  of  die  triangular  ligament  confining  th* 
septic  material.  When  it  becomes  necessary  to  cut  a  stricture^  of  the 
deep  urethra  (many  traumatic  strictures  cannot  be  dilated  without  j^c'vere 
laceration)  the  cut  should  always  be  made  frotn  the  outside — ^an  external 
urethrotomy  or  peinneal  section.  After  complete  division  of  the  strictuiv, 
as  shown  by  the  passage  of  a  large  sound  from  the  meatus,  a  draioage^ 
tube  is  carried  into  the  bladder  and  permitted  to  remain  from  six  to  t«i 
days. 

Treatment  is  continued  by  gradual  dilatation  with  conical  instrumenti*,  the  nir- 
row  point  of  which  is  passed  through  the  strictured  canal,  after  which  gentle  pretoorf 
forces  the  tapering  portion  into  tne  gradually  widened  channel  The  infftrumento 
may  be  elastic  (bougies)  or  metallic  (sounds) ;  the  former  are  preferable  for  long  or 
multiple  strictures,  though  their  surfaces  are  rougher  than  the  polished  meUL 
In  general,  straight  sounds  with  conical  tips  are  best  for  the  penile  urethra,  tad 
curved  sounds  for  the  deeper  portion.  The  calibre  of  the  stricture  having  b«« 
ascertained  by  the  bulbous  sounds,  the  surgeon  selects  a  conical  sound  whose  poiot 
is  smaller  and  shaft  about  two  (French)  sizes  larger  than  this  calibre.  The  patient 
being  in  the  recumbent  position  (no  urethral  instrumentation  should  be  performed 
in  any  other  position),  the  urethra  having  been  well  irrigated  and  the  in»truDieiit 
lubricated  with  clean  vaseline,  the  sound  is  gently  introduced  until  the  conical 
extremity  is  felt  to  be  through  the  stricture,  the  instrument  being  **ene:agcd" 
therein ;  the  penis  meanwhile  is  stretched  along  the  sound  so  as  to  obliterate 
transverse  folas.  Steady  but  gentle  pressure  for  a  few  minutes  or  less  will  force 
the  shaft  through.  The  judgment  of  the  surgeon  must  determine  the  amount  of 
force  that  can  be  used  ;  in  general,  a  gentle  pressure  for  a  longer  time  is  far  rape* 
rior  to  severe  pressure  for  a  few  seconas.  Tne  instrument  is  allowed  to  remain  lp 
the  stricture  for  a  quarter  or  half  minute*  than  gently  withdrawn.  Three  or  four 
days  later  a  sound  one  or  two  French  sizes  larger  is  introduced  in  the  same  way: 
this  will  be  facilitated  if  the  surgeon  first  passes  the  sound  used  at  the  last  aittioV, 
and  follows  it  in  a  few  minutes  with  a  larger  size.  The  gradual  dilatation  should 
be  continued  at  successive  sittings,  three  or  four  days  apart,  until  a  30  to  34  French 
(according  to  the  size  of  the  urethra)  passes  freely. 

During  the  first  twelve  or  twenty-four  hours  following  the  passage  of  the 
sound  there  is  often  sufficient  swelling  of  the  strictured  tissues  to  cause  a  notice- 
able diminution  in  the  size  and  force  of  the  stream ;  after  this  the  flow  of  urine  is 
decidedly  better  than  before  the  use  of  the  instrument.  Care  should  be  taken  not 
to  use  much  force,  lest  three  unpleasant  results  follow :  (1)  sufficient  laceration  to 
cause  annoying  bleeding;  (2)  great  soreness  at  the  site  of  stricture  for  serenl 
days,  often  with  purulent  urethritis;  and  (3)  chill  and  fever,  one  of  the  forms  of 
"urinary"  or  "urethral"  fever.  It  is  true  that  chill  and  fever  may  follow  the 
gentlest  instrumentation  in  the  urethra,  especially  in  the  prostatic  portion,  bat  the 
chances  for  it  are  greatly  increased  by  the  forcible  use  of  instruments. 

In  two  classes  of  cases  sj^ecial  instruments  and  measures  are  pequired 
for  the  execution  of  gradual  dilatation  :  these  are  cases  of  very  tight  and 
narrow  stricture,  and  cases  in  which  the  meatus  is  unduly  contracied. 

Tight  ami  ^^  Iinpermmble^^  Strictures. — In  consequence  of  the  patient^s 
neglect  to  seek  assistance,  the  connective  tissue  constituting  a  stricture 
may  have  contracted  so  much  as  to  almost  occlude  the  urethral  canal, 
permitting  the  jxassage  of  urine  only  in  a  ver}'  fine  stream  or  evenbv 
drops.      If  the  subject  of  such  a  stricture  becomes  chilled  through 
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sure  or  indulges  to  extxiis  in  alcoholic  drinking,  he  may  suddenly 
hiniHclf  absolutely  unable  to  void  urine.  Such  strictures  are  usually 
lablc  to  gradual  dilatation,  provided  an  instrument  can  be  made  to 
the  narrow  portion  ;  this  attempt  must  be  made  by  filiform  bouses, 
nerly,  such  bougies  were  made  of  the  same  diameter  throughout ; 
later  form,  called  the  "  whip,"  is  far  more  useful :  it  is  filiform  for 
nil  inches  of  its  length,  and  then  gradually  increases  in  si^  to  12 
>  of  the  Freucli  scale. 

Hien  cailed  upon  to  treat  a  ticbt  Htricture,  impermeable  to  ordioary  bousiea, 
urf^in  should  finit— eapeciatly  if  there  be  a  history  of  recent  and  sudden 
lUIiun  of  the  stream  due  to  cedem- 

swolling  of  the  atricture — apply  Fm.  2U. 

'ater  freely  to  the  penie  and  peri- 
I,  both  externally  bv  baths  or 
Illations,  aud  ioterQully  by  injec- 
.  Then  olive  or  cantor  oil  is  in- 
d  into  the  urethra  and  retained  by 
ig  the  meatus;  nfili/orm  (or,  bet- 
whip)  bougie  is  gently  introduced, ' 
tenis  being  drawn  taut  so  as  to 
trate  tranaverse  folds  of  the  ure- 

Aad  now  b^ns  what  is  often  a 
f  patience  for  both  surgeon  and 
nt :  the  Aliform  is  Rently  advanced 
;  Htricture  and  triala  made  to  make 
tint  find  the  minnte  opening  in 
une.  8ometiD)e«  success  is  imme- 
;  more  frequently  repeated  trials, 
3ued  for  many  minutes,  are  made 
i  the  instrument  passes.  Only 
t  force  should  be  employed,  since 
3  violence  may  result  in  punctur- 
le  urethra  (a  false  passage)  or  in 
ing  the  end  of  the  filiform.  If  the 
»ry  filiform  finally  passes  freely 
id  the  stricture,  an  eSbrt  should 
.de  to  pass  a  second  along  the  aide 
'  first,  which  should  on  no  account 
thdrawn,  lest  the  surgeon  have 
■eat  the  tedious  and  painful  per- 
uce.  The  filiform  should  be  tied 
:  pubic  hair  or  to  a  strip  of  adhe- 
>uster  attached  lengthwise  to  the 
,  so  that  it  cannot  be  forced  out, 
huuld  be  allowed  to  remain  for 

f-four  hours.  At  the  end  of  this 
the  calibre  of  the  stricture  will 
ach  increaMd,  so  that  a  email 
e  can  probably  be  passed  without 
le  and  gradual  dilatation  begin. 
i  first  instrument  introduced  be 
hip  bougie,  it  should  be  passed  in  Rupture  ol 
the  expanded  portion  has  been  >*"<" 

I  into  or  through  the  stricture, 

enlarging  the  contracted  part  at  once  to  a  size  which  will  permit  the  passage 
mall  bougie.  The  patient  should  be  warned  that  the  urinary  stream  may 
le  very  small  a  few  hours  later,  and  instructed  to  sit  in  hot  water  if  he  should 
difficulty  in  expelling  the  urine. 

*  all  efforts  to  pass  the  stricture  fail,  the  surgeon  may  make  a  peri- 
arethrotoiuy,  and,  passing  a  small  bougie  into  the  urethra  through 
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the  incision,  approach  the  stricture  from  behind.  If  the  impermeilik 
part  happen  to  be  the  membranous  urethra,  he  must  eitlier  make  apes* 
neal  section  without  a  guide  or  a  suprapubic  cystotomy,  and  catheteriit 
the  urethra  from  the  bladder. 

When  the  meatus  is  unduly  small,  strictures  may  be  stretched  bj 
means  of  special  instruments  constructed  on  the  principle  of  the  dikdif 
bulb,  called  urethrtil  dilators. 

The  barbarous  and  dangerous  method  of  rupturing  the  strictaR, 
formerly  in  vogue  under  the  name  of  "  divulsion,"  should  jurtr  it 
employed  binder  any  circumstances. 

TJie  treatment  of  stricture  may  be  tlius  summ^arized :  Gradual  dilatati* 
is  the  preferred  and  generally  successful  method ;  in  tight  stricluw 
within  half  an  inch  of  the  meatus,  and  in  tight  strictures  (especiaBj 
traumatic)  of  the  bulbo-membranous  region,  dilatation  may  fail.  In  this 
case  internal  urethrotomy  on  the  urethral  floor  should  be  made  in  tk 
former,  and  external  perineal  urethrotomy  in  the  latter  eases.  Yen 
tight  strictures  should  be  rapidly  dilated  by  the  whip  bougies  to  10  oc 
12  French,  after  which  gradual  dilatation  is  performeu. 

Ubinaby  Fbveb. 

Instrumentation  in  the  urethra  and  bladder  is  often  followed  by  chilk 
and  high  fever — plienomena  variously  termed  urethral,  catheter,  or  (betst) 
urinary  fever.  These  unpleasant  symptoms  most  frequently  follow 
lacerations  of  the  mucous  membrane,  but  can  undoubtediv  occur  when 
no  evidence  of  such  laceration  ciin  be  detected.  The  clinical  coun^e  of 
urinary  fever  is  variable :  sometimes  all  morbid  phenomena  disappear  in 
twenty-four  hours ;  sometimes  they  last  for  several  days ;  and  in  w>rae 
cases — especially  after  the  sudden  evacuation  of  the  chronically  distended 
bladder  of  the  patient  with  enlarged  prostate — the  fever  assumes  i 
typhoid  aspect  and  continues  until  the  patient's  death,  a  few  weeks  later. 

It  is  evident  that  the  term  urinarj^  fever  includes  several  distinct 
morbid  conditions ;    these  are — 

1.  Intoxication y  through  lacerations  of  the  mucous  membrane,  with 
poisonous  subst^mces  in  the  urine ; 

2.  Infection  of  the  blood-current y  tlirough  such  laceration,  with  septic 
bacteria ; 

3.  Infection  of  the  urinary  passages — bladder,  ureter,  and  kidney— 
with  septic  bacteria ;  a  suppurative  cysto-pyelitis ; 

4.  Acute  congestion  of  the  entire  urinary  tract — the  so-called  Aywr- 
armia  ex  racno — from  the  change  in  pressure  by  sudden  withdrawal  of 
the  urine  in  cases  of  habitually  distended  bladders :  this  occurs  when 
the  catheter  is  first  used  in  old  men  with  prostatic  enlargement,  who* 
bladders  have  long  been  distended  ;  and 

5.  (Possibly)  a  refex  nervous  action :  this  seems  plausible,  l)ecaiwe 
the  chill  sometimes  follows  so  quickly  upon  the  instrumentation  that 
any  one  of  the  foregoing  conditions  seems  improbable. 

Th(»  avoidance  of  urinarj^  fever  should  be  attempted  by — 

1.  (renflcn(\Hs  of  all  intra-urethral  and  intra-vesical  manipulatioos, 
whereby  the  chance  of  hun^rating  the  mucous  membrane  is  diminished; 

2.  Cartful  irrigation  through  a  soft  catheter  of  the  anterior  uretbiftf 
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rwiiltwlien  septic  infection  of  the  liladder  already  exists)  of  the  deep 
I  ufptlini  and  bladder  licfore  metal  instruments  are  intnxJtieed  ; 

3.  In  ai^'S  of  I'lironit-aliy  dis-tended  bladdera,  such  as  result  from 

piwlntie  enlai^meut,  the  physician  ghould  be  careful,  if  called  upon  to 

J  inlp«itiee  the  catheter  for  acute  retention  or  otlier  cause,  never  to  evacu- 

»U  llir  ItUulder  i-ompldrlii  at  the  firgt  sitting  ■■  a  portion  only  of  the  urine 

sliiiuM  be  withdrawn,  anil  the  bladder  gradually  emptied  by  repeated 

laiht'ttriy^m  during  several  diiyw. 

Internal  Urinary  AntisepticB. — It  was  formerly  supposed  that  the 

I  lianwre  of  urinar>'  infection  could  be  much  leesenMl  or  even  abolished 

I  i>y  Uie  internal  adroiiiixtration  of  antiseptic  substances  which  are  elimi- 

I  nited  by  the  kidneys,  such  ae  salol  and  boric  acid.     This  theoretical 

'  hope  has  not  l»een  fiUly  realized  in  practice :  though  either  of  these  sub- 

stfuices  may  be   properly  administered  in  five-grain  doses  every  four 

houn,  yet  the  surgeon  should  not  plat^  the  least  dojvendence  upon  the 

av<»idance  of  infection  thereby,  nor  be  lulled  into  omitting  any  of  the 

I  &r  mure  important  local  measures  to  the  same  end. 
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The  /Ji-fwrffi/'',  its  uti-ii-li',  the  dilated  extremities  of  the  t>itsn  defererUia 
lied  iiiujiiillir),  and  the  semiwd  reetcles  are,  like  the  uterus  and  tubes 
ihc  female,  enclosed  in  a  thin  fibrous  sheath  whicli  I  have  calle<l  the 

"  tigamtmt  uf  ihe  inale, 
Ilierv  is  one  notable  ttiSereni.-e,  however,  between  male  and  female,  in  tluit  the 
'ritiin««l  ci>*ering  of  this  aheath  in  tlie  female  ia  reflected  from  ite  Kip  down  its 
~    '     surfiice  before  rising  again  on  Che  posterior  surface  of  the  bladder,  while 
lule  the  perituneuin  uroiwes  directly  from  the  top  of  the  broad  ligament  to 
!«■  bladder.    There  is,  therefore,  in  the  male  no  peritoneal  pocket  corresponding 
DouelHK'n  pouch  in  the  female,  the  sheath  of  (he  seminal  tuhe»  being  adherent 
^      tbf  bladder;  but  the  OHsential  part  of  the  broad  ligament,  the  fibrous  sheath,  is 
^und  in  both  sexes  alike. 

Recognition  of  this  anatomical  homology  suggests  a  cliniail  analogy 
^'hich  experience  shows  to  be  well  founded — namely,  that  infectious  and 
'ippunitive  processes  extend  from  pi'ostate  to  seminal  tubes  and  tlie 
;fnsing  fibrous  tissues,  just  as  they  are  known  to  extend  from  uterus 
the  tubes  and  broati  ligament.  Hence  we  may  prowrly  speak  of 
■nany  discaeot  of  the  prostate  and  seminal  tubes  and  vesicles  collectively, 
'Icfignating  these  structures,  for  brevity's  wtke,  as  the  "pn»tate  and 
>»p(>cndage!*." 

Infocliont. — The  most  common  of  these  is  the  gonorrhopal  (see  Vol. 
1.  Oiap.  XL);  indeed,  this  disease  and  its  complications  furnish  prac- 
tjuilly  all  examples  of  acute  infection  of  these  parts. 

The  fkronu'  infectious  are  gonnrrhatal,  septie,  and  hibertnilous,  of 
liiich  ihe  first  named  has  been  discussed  in  Volume,  I. 
The  chronic  septic  infections  of  the  prostate  and  seminal  tubes,  when 
it  gonorrhuwl,  are  caused  by  urethral  instrumeiiluliov,  caji«tic  urethral 
njtHioiiM,  by  extenmon  from  chronic  urethritis  due  to  tight  stricture  of 
'le  drep  urethra,  by  extension  from  a  cystitis,  and  probably  some  are 
.Uded,  especially  in  niidflle-agcd  or  elderly  men,  by  prodatic  otilciiH. 
are  fevored  by  the  chronic  venous  congestion  of  the  pelvii-  oi^ns 
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which  is  so  common  in  elderly  men  as  the  result  of  constipation, alooU' 
drinking,  high  living,  and  lack  of  exercise. 

The  chronic  tubercular  infection  of  these  organs  is  usually  assoditei 
with  tuberculosis  in  the  epididymisy  and,  while  often  primary  in  tk 
clinical  sense,  is  perhaps  usually  derived  from  slumbering  infections  i 
cervical  or  bronchial  nodes,  etc. 

Clinically  the  septic  infection  is  still  usually  termed  chronic  pru^tt- 
titis,  and  the  tubercular  infection,  tuberculosis  of  these  oi^ns. 

Chronic  prostatitis — which  is  really  a  chronic  septic  infectionrf 
the  prostate  and  appendages — is  due  to  one  of  the  causes  just  nientiawJ, 
which  renders  the  tissues  a  favorable  soil  for  the  growth  of  the  p 
bacteria.  It  is  often  the  sequel  of  an  acute  infection,  but  very  cott- 
monly  also  a  chronic  inflammation  from  the  start. 

Symptoms. — There  is  dull  pain  in  the  perineum,  suprapubic  rppon, 
rectum,  and  sometimes  in  the  glans  jienis,  aggravated  by  jolting  <f 
sitting  on   upholstered  chairs;    pain  in  the  sacral  region  (which  ihe 
patient  usually  ascribes  to  his  kidneys)  is  at  times  the  most  prominent 
feature.     Urination  is  apt  to  be  unduly  frequent,  and  is  sometimes  fol- 
lowed by  the  escape  of  a  viscid  grayish  or  watery  fluid  (from  the  pn>f^ 
tatic  glands)  which  the  patient  commonly  considers  semen.     Sometime 
there  is  a  continuous  slight  discharge  of  similar  fluid  from  the  mcatit*^ 
the  so-called  "  prostatorrhoea."     Sexual  desire  is  often   decreased  and 
the  normal   pleasurable  sensation  much    diminished    or  even  absent; 
ejaculation  is  often  premature,  and  erections  may  be  feeble  or  may  sub- 
side before  emission  occurs.    The  patient  is  often  extremely  despondent. 

This  is  really  the  condition  oj  incipient  impotntce,  and  leads  ulti- 
mately to  practical  loss  of  virility.  Often  the  patient  complains  of  the 
sexual  symptoms  only,  while  the  others  are  elicited  upon  questioning'. 

Examination  with  the  fore  finger  (be8t  enclosed  in  a  rubber  condom)  di»clu$ei 
a  sensitive  and  perhaps  swollen  condition  of  the  prostate  or  seminal  tube«.  or  of 
both,  with  more  or  less  thickening  of  the  connective-tissue  envelope  of  thm 
organs ;  in  pronounced  cases  the  recto-vesical  space  is  a  rather  hard  and  seD»itive 
mass  in  which  the  ampullae  and  vesicles  are  not  distinctly  perceptible.  Cifnik 
stroking  or  milking  of  these  parts  toward  the  anus  is  soon  followed  oy  the  appear- 
ance at  the  meatus  of  considerable  fluid  containing  a  more  or  less  distinct  sdmii* 
tare  of  pus. 

Treatment. — This  will  naturally  begin  with  the  removal  of  the 
cause  of  the  trouble  when  this  is  practicable ;  thus,  a  tight  stricture 
must  be  dilated,  a  foreign  body  in  the  bladder  removed,  etc.  The  treat- 
ment directed  especially  to  the  prostate  and  appendages  is  the  followimr*. 
avoidance  of  constipation  and  of  alcoholic  and  sexual  excesses;  the 
milking  of  the  rectovesical  organ  by  gentle  stroking  with  the  finge^ 
tip  in  the  rectum  toward  the  anus;  this  process  is  continued  for  three  to 
five  minutes  and  rei)cated  every  six  or  seven  days  unless  vesical  irrita- 
tion is  induced,  when  the  intervals  are  made  longer.  A  large  souml 
should  be  jxissed  into  the  bladder  onc^  a  week,  its  straie^ht  portion 
entering  the  prostate ;  deep  injections  of  silver-nitrate  solution  (two 
ounces  of  a  1  :  3000  solution)  once  a  week  are  helpful.  The  despond- 
ency of  the  patient  should  not  be  ignored ;  a  cheerful  pnignosis  and 
tonic  remedies  are  useful. 

The  \ocx\\  treatment  will  usually  show  early  results  in  the  rennA-al 
of  the  sacRil  and  sujjrapubic  j>ain,  improvement  in  urination,  and  the 
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>n  of  (liwliarge ;  the  restoration  of  tlie  sexual  functions  generally 
s  a  prolonged  treatment. 

.atvement  (Ejrpertrophy)  of  the  Prostate. — The  familiar  con- 
designated  by  each  of  these  names  in^lndes  two  anatomical  states : 
Ifiute  e»largeinfnt  of  the  proidute,  and  (2)  loealixed  kjfpertrophkit  of 
iauJar  anil  muscular  tinatuK,  wliich  project  into  the  bladder, 
t  diffuse  enlargement  is  t«rtainly  often  and  probably  always  the 
of  the  process  above  described — clironic  influnimation  of  the 
c — and  it  is  always  present  in  cases  of  so-called  hyiierfrophy ; 
nl  liypertrophies  may  restdt  from  this  inflammatory  condition  or 
nk  with  tuninr-formations  in  general.  Thcv  are  found  in  a  lai^ 
:agc  in  the  cases  of  enlarged  prostate  though  their  presence  can- 
lally  be  recognized  until  the  bladder  is  opened  because  they  grow 
3  vesical  caMtv  and  cause  no  change  in  the  rectal  surface  of  the 
which  alone  la  accessible  to  the  examining  finger     They  may 


Inlnvcslcal  enlargement  of  the  proelnd  (Porgue) 

re  be  ignored,  except  in  operative  cases ;  our  diagnosis  and  treats 
efore  operation  is  tJiat  of  diflfuee  enlai^ment. 
static  enlargement  is  a  disease  of  the  tfcand  hnlf  of  life,  often 
ng  before  the  patient  becomes  fifty  years  old,  but  not  usually 
-  him  to  seek  a  physician's  advice  until  after  that  period;  indeed, 
-anccd  cases  of  urinary  derangement  due  to  this  cause  are  usually 
xty  years  of  age.  The  enlai^nient  of  the  prostate  and  the 
iment  of  urinary  symptoms  are  so  gradual  that  the  mtiont  is  apt 
atom  himself  to  them  as  to  other  phenomena  of  advancing  age, 
len  some  pronounced  symptom,  such  as  complete  retention  of 
eads  him  to  summon  medical  aid,  an  ndvuntwl  stage  of  the  disease 
d.  Hence  surgeons  have  been  Qwustomed  to  meet  the  more 
ed  cases,  and  to  think  of  prostatic  hypertrophy  as  a  condition 
meed  age,  while  the  disease  really  often  b^lns  in  middle  life,  as 
■itated. 

static  enlargement  is  serious — not  <lirectly,  but  because  it  inter- 
VoL.  11.— 31 
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feres  with  the  exit  of  urine  by  causing  (1)  dlstoHion  of  the  pmstuie 
urethra,  which  undergoes  elongation,  decrease  in  calibre^  somptimw 
deviation  in  direction ;  (2)  elevation  of  the  level  at  the  rejfiro-uHM 
orifice;  and  (3)  obstruction  to  the  return  of  blood  to  the  bladder  ani 
chronic  congestion  of  this  organ. 

Following  naturally  u}>on  the  imperfect  evacuation  of  the  iiriiu'ani 
the  chronic  congestion  of  the  bladder  comes  a  train  of  morbid  wu& 
tions  which  begin  with  the  bladder  and  ultimately  extend  thruiin^huot 
the  entire  urinary  tract.  These  are  (1)  dilatation  of  the  bladder^  witk 
increase  of  residual  urine ;  (2)  fibroid  degeneration  of  the  pnistatir 
sjjhincter;  (3)  hypertrophy  and  degeneration  of  the  vcffical  tedlljt  and 
de})ressions  of  mucous  membrane  (diverticula)  between  tlie  muK'uUr 
bands  ;  (4)  dilatation  of  ureters  and  renal  pelvis^  with  stagnation  of  urioe 
in  them  ;  (5)  congestion  and  catarrhal  inflammation  of  the  entire  urimrT 
tract,  cjiusing  accumulation  of  its  products  in  the  bladder,  tending  to 
cxxlcxd US-formation ;  ((>)  ammoniacal  fermentation  of  urine,  favored  bv, 
but  not  dependent  on,  the  use  of  unclean  catheters ;  (7)  septic  infection  of 
the  congested  urinary  tract — "cysto-pyelonephritis  "  and  chronic  uneniia; 
(8)  acute  and  fatal  urcemia,  provoked  by  various  agencies,  particularij 
the  first  use  of  the  cnitheter. 

Symptoms. — Among  the  earliest  are  diflSculty  in  starting  the  flow 
of  urine,  feebleness  of  the  stream,  and  undue  frequent  calls  to  urinate, 
especially  at  night.  During  this  state  the  patient  often  complains  moTv 
of  his  digestion  than  of  his  urinary  organs ;  he  has  loss  of  appetite, 
dryness  of  the  mouth,  and  constipation. 

When  catarrh  of  the  bladder-neck  begins  the  urinarj-  symptomx 
become  more  prominent :  the  calls  to  urinate  become  more  frequent,  the 
normal  sense  of  satisfaction  is  lacking,  the  urine  becomes  cloudy  and 
deposits  a  white  sediment. 

The  incomj^letc  evacuation  of  the  bladder,  causing  chronic  retention 
of  a  large  quantity — a  pint  or  even  a  quart — of  urine,  is  apt  to  lie 
followed  by  an  involuntary  escape  of  this  fluid.  This  dribbling  indi- 
cates not  "  ])aralysis  of  the  bladder,"  but  over-distcntion  of  the  oipui. 

Thus  far,  the  patient  may  have  been  fairly  comfortable  and  the  nature  of  bu 
disorder  overlooked ;  but  he  is  now  apt  to  experience  either  of  two  event*— a 
sudden  aggravation  of  the  hitherto  mild  cystitis  or  a  complete  retention  of  urioe. 
Either  may  be  provoked  by  prolonged  chilling  and  wetting,  especially  of  the  feet, 
by  excessive  eating  or  drinKing,  or  by  constipation.  In  either  of  these  eventi  thr 
patient  usually  becomes  the  subject  of  chronic  cystitis,  which  exhibits  vartin^ 
degrees  of  severity,  now  remaining  mild  for  weeks,  again  becoming  so  acute  as  to 
confine  him  to  bed. 

Diagnosis. — A  patient  over  fifty  years  of  age  whose  history  in- 
cludes these  syni})tonis  should  be  examined  ]}er  rectum^  and  undue  siff 
of  the  prostate  noticed.  The  presence  of  residual  urine  is  then  tletected 
by  the  passjige  of  a  clean  soft  catheter  immediately  after  the  patient 
has  urinated  ;  a  flow  of  urine  (which  should  be  stopped  at  two  ouncwl 
shows  that  the  voluntary  evacuation  of  the  bladder  is  incomplete* 

The  examiner  must  now  exclude  other  morbid  conditions  which  may  give  M 
to  the  synintoms  of  cystitis,  prominent  among  which  are  vesical  calculus^  pruftattr 
cancer,  ana  tuberculosis,  dalculus  can  generally  be  recognized  by  the  Aouod  <x 
cystoscope ;  cancer  of  the  prostate,  by  the  uneven,  nodular  hardnesA  of  the  profltile, 
tile  enlargement  of  inguinal  lymph-nodes,  emaciation  of  the  patient,  ana  hcnt- 
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tuna ;  tuberculosis,  by  the  nodular  thickening  in  the  seminal  vesicles  and  cpi- 
didyiui»,  as  well  as  in  the  prostate. 

It  should  be  remembered  that  the  chronic  retention  of  urine  resulting  from 
prostatic  enlargement  predisposes  to  the  formation  of  vesical  calculus,  which  is  an 
exceedingly  common — and  often  overlooked — sequence  of  this  condition. 

Treatment  is  general  and  local.  Personal  hygiene  is  very  import- 
ant, including  gcMjd  digestion,  regular  and  easy  defecation,  warm  cloth- 
inpr,  air  ami  exercise,  avoidance  of  cold  and  wet,  of  excess  in  eating  or 
akH>hol-drinking.  The  patient  should  drink  three  pints  or  more  of  pure 
water  daily. 

Local  ireotiaent  endeavors  (1)  to  reduce  the  congestion  and  cedeina  of 
the  prostatic  region ;  (2)  to  promote  the  evacuation  of  the  bladder  ;  and 
(3)  to  prevent  or  arrest  septic  infectioti  of  tlie  urinary  passages. 

(1)  For  the  first  object  there  are  three  principal  means — the  milking 
of  the  prostate  by  the  finger  in  the  rectum,  previously  described ;  the 
passage  of  a  large  sound  once  a  week ;  and  the  free  use  of  hot  water  as 
baths,  rectal  enemata,  and  injections  of  the  bladder.  These  latter  can 
usually  be  made  without  a  catheter,  because  the  sphincters  in  such 
patients  are  not  firmly  contracted ;  indeed,  with  a  little  perseverance  the 
patient  can  learn  to  inject  his  own  bladder  from  the  meatus ;  this  is  most 
easily  done  in  the  semi-recumbent  position.  The  amount  of  water  should 
not  be  large  enough  to  distend  the  bladder,  but  it  should  be  hot  (100° 
to  110°  F.). 

(2)  The  contractile  power  of  the  bladder  is  greatly  stimulated  by 
thi»se  injections  of  hot  water,  probably  because  they  reauce  the  cpilema 
and  venous  congestion.  In  some  cases,  however,  the  patient  must  be 
tsiught  to  use  the  catheter. 

(3)  Septic  infection  of  the  bladder,  when  not  arrested  by  these  means, 
roust  be  combated  by  injections  of  silver  nitrate  (1 :  2000)  or  of  mercury 
bichloride  (1:20,000). 

CathHers  shoxdd  be  Flexible  and  Clean. — The  soft  N^laton  catheter 
(velvot  eye  preferred)  will  usually  enter  the  bladder ;  if  it  fail,  the  stiffer 
cou(l6  instrument  of  Mercier,  commonly  called  prostatic  catheter,  gen- 
erally succeeds.  Metallic  instruments  and  those  armed  with  a  stylet  can 
easily  be  made  to  lacerate  the  urethra,  and  are  rarely  needed  except  in 
ca^es  of  extreme  hypertrophy. 

All  instruments  used  should  be  aseptic.  The  soft  and  metal  catheters 
can  l>e  sterilized  by  boiling ;  elastic  instruments  should  be  immersed  in 
5  per  cent,  carbolic  or  similar  solution.  Catheters  in  frequent  use  should 
be  kept  in  such  solution. 

It  is  never  amiss  to  warn  the  |>atient  that  flexible  catheters  are  prone  to  disap- 
pear into  the  urethra ;  when  one  is  inserted  the  outer  end  should  be  constantly 
held.  He  should  be  also  advised  to  discard  a  catheter  when  its  surface  becomes 
rou^h. 

It  is  important  that  the  prostatic  urethra  as  well  as  the  bladder  should  be  irri- 
gated— that  is,  before  the  solution  is  injected  the  catheter  should  be  withdrawn 
until  the  eye  has  receded  one  to  two  inches  from  the  bladder.  The  fluid  then 
injected  washes  the  prostatic  urethra  and  passes  onward  into  the  bladder ;  the 
catheter  can  then  be  pushed  back  until  the  outward  flow  is  re-established.  Wash- 
ing of  the  bladder  should  always  be  made  in  this  way,  so  as  to  wash  the  neck  of 
the  bladder — that  is,  the  prostatic  urethra. 

Internal  medieation  has  but  little  influence  in  improving  tlie  condition  of  the 
urine,  yet  there  can  be  no  objection  to  the  proper  use  of  the  various  demulcents — 
buchu,  com  silk,  etc.    Salol,  boric  acid,  and  turpentine  are  also  recommended,  but 
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as  the  digestive  organs  of  the  prostatic  are  easily  deranged,  OTer-medicstioQ  mui 
be  avoided. 

Complications. — These  are  (1)  complete  retetition  ;  (2)  per^Uitent  hf 
tiiUt  of  great  severity  ;  (3)  such  distortion  or  narrowing  of  the  prot4atif 
urethra  as  renders  cjitheterism  extremely  difficult  or  painful. 

Complete  retention  is  a  most  serious  event :  when  called  to  tsurh » 
case  the  physician  should  observe  three  rules  of  great  importance:  [W 
never  use  force  nor  lacerate  the  urethra — in  other  worrit*,  use  floxiUf 
instruments;  (2)  observe  strict  aseptic  precautions  as  to  instruments,  etc. : 
(3)  never  empty  the  bladder  completely  at  one  sitting. 

The  patient  suffering  from  complete  retention  should  have  the  rectum  emptied  br 
a  hot-water  injection,  to  be  followed  by  a  suppository  containing  a  quarter  grain  u( 
morphine.  A  hot  sitz-bath  or  hot  fomentations  should  be  used  for  twenty  or  thim 
minutes ;  the  patient  is  then  warmly  covered  in  bed,  the  hips  elevated  above  tbe 
shoulders.  The  anterior  urethra  is  irrigated  with  hot  water  and  injected  with  warn 
clean  oil ;  a  clean  soft  catheter  (No.  10  or  12  English)  is  filled  with  the  oil  lod 
introduced,  the  penis  being  drawn  firmly  forward.  Steady  pressure  is  oftrt 
rewarded  by  a  gush  of  urine ;  if  this  efibrt  fail,  an  elastic  prostatic  catheter  \t 
next  tried.  If  no  false  passage  exist,  the  prostatic  catheter  will  almost  invthblt 
enter  the  bladder.  If,  however,  the  urethra  be  already  lacerated,  the  difficaloe» 
of  catheterism  are  enormously  increased.  If  the  sofler  instruuicnt  fail,  a  m^ 
catheter  of  long  curve  and  large  diameter  should  next  be  used ;  but  force  miut  be 
scrupulously  avoided,  for  no  one  can  know  the  direction  of  the  distorted  aod 
swollen  prostatic  urethra ;  forcible  and  blind  catheterism  results  in  falae  pawago, 
hemorrhage,  and  a  difficult  situation. 

In  rare  cases  suprapubic  aspiration  must  be  made,  the  needle  ent€^ 
ing  at  right  angles  with  the  spine  about  an  inch  above  the  upper  border 
of  the  symphysis.  A  half  of  the  estimated  contents  of  the  bladder  i* 
withdrawn,  hot  fomentations  again  applied,  and  the  patient  left  in  bed 
for  some  hours ;  the  relief  of  bladder  tension  and  reduction  of  proetatic 
oedema  thus  secured  often  result  in  easy  catheterism  or  even  voiuntair 
urination.  But  should  retention  persist,  aspiration  must  be  supeniteded 
by  one  of  the  methods  of  operative  relief. 

Should  the  physician  succeed  in  introducing  the  catheter,  he  must 
not  evacuate  the  bladder  completely  at  the  first  sitting;  a  third  of  the 
estimated  quantity — say  from  six  to  ten  ounces — may  be  wnthdrawn, 
and  an  ounce  or  two  of  some  antiseptic  solution  injected.  Some  houn* 
later  a  larger  quantity  may  be  withdrawn,  and  thus  in  tlie  course  of  threv 
or  four  days  the  bladder  may  be  gradually  emptied.  Even  with  the 
greatest  care  some  fever  usually  follows  complete  retention  requiring  the 
use  of  the  catheter,  yet  the  illness  is  kept  at  a  minimum  by  the  mea^iuro^ 
described. 

Persistent  cystitis  of  high  grade  and  difficult  catheterism  fn)m  prc»r 
tatic  distortion  must  be  ultimately  relieved  by  operative  treatment 

Operative  Treatment. — Surgical  aid  may  be  furnished  in  one  of  tliree 
wavs : 

(1)  Drainage  of  the  bladder^  either  by  perineal  urethrotomy  or  supra- 
pubic cystotomy,  or  a  combination  of  the  two.  The  great  improve^ 
ments  in  suprapubic  cystotomy  (see  section  on  '*  Operations  ")  render  it 
the  preferable  method. 

Drainage  of  the  bladder  maybe  temporary  or  permanent.  In  many  castt  of 
comparatively  recent  origin  the  cystitis  and  inflammatory  swelling  entirely  «ubw<Je 
in  two  or  three  weeks,  after  which  the  tube  may  be  removed  and  the  wounda  fMf^ 
mittcd  to  heal ;  the  patient  may  then  enjoy  years  of  freedom  from  urinary  discoo- 
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ibrt  In  other  cases,  where  the  patient  has  long  been  unable  to  urinate  without  a 
catheter,  the  former  troubles  are  apt  soon  to  return ;  in  such  cases  it  was  formerly 
the  custom  to  make  the  artificial  opening  permanent  by  having  the  patient  wear  a 
robber  or  silver  tube  in  the  suprapubic  opening,  removing  it  daily  for  cleansing. 
In  more  recent  times,  however,  the  permanent  fistula  has  fallen  into  disfavor,  hav- 
ing been  supplanted  by  the  following  operations. 

(2)  ProHtatedomj/y  by  which  is  meant  the  removal  of  projecting  por- 
tions of  the  pro.state  through  the  suprapubic  wound  and  the  restoration 
of  a  low  level  channel  from  bladder  to  urethra.  The  prostatic  tumors, 
when  petlidcd,  are  removed  by  scissors,  snare,  or  cautery ;  when  im- 
bedded in  the  prostate  they  are  enucleated,  the  mucous  membrane  cov- 
ering them  being  first  freely  incised,  and  an  assistant's  finger  in  the  rectum 

Jressing  the  prostate  firmly  against  the  operator's  finger  in  the  bladder. 
n  this  way  large  masses  of  hypertrophied  prostatic  tissue  are  easily 
enucleated.  The  hemorrhage  is  usually  slight,  and  is  controlled  by  hot 
wator  and  ])acking  with  iodoform  gauze.  In  every  case  of  prostatec- 
tomy perineal  urethrotomy  should  be  made  and  the  prostate  thoroughly 
stretched  ;  any  bar  at  the  vesico-urethral  orifice  should  be  freely  incised. 

(3)  (Jastration, — ^The  work  of  Ramm  and  White  has  led  to  the 
attempt  to  relieve  sufferers  from  prostatic  hyj)ertrophy  by  the  removal 
of  both  testicles,  the  plan  having  been  suggested  by  the  frequent  atro- 
phy of  uterine  fibroids  after  the  removal  of  both  ovaries.  As  prostatic 
sufferers  are  frequently  in  advanced  life,  they  sometimes  consent  to  this 
mutilation  in  the  hope  of  securing  relief  from  the  agonies  of  severe  cys- 
titis and  difficult  catheterism.  In  a  large  percentage  of  the  cases 
already  rejwrted  more  or  less  complete  relief  from  cystitis  has  been 
secured,  and  in  some  the  power  of  voluntary  urination  is  said  to  have 
returned ;  in  a  smaller  number  more  or  less  complete  failure  to  secure 
any  benefit  whatever  was  the  result.  In  some  instances  double  castra- 
tion has  been  performed  and  recommended  in  cases  where  an  undiscov- 
ered stone  was  subsequently  found  to  be  the  cause  of  the  trouble ;  for 
it  is  sometimes  impossible  to  detect  by  the  sound  a  calculus  hidden  in  a 
pocket  of  the  bladder. 

It  is  evident  that  this  operation  should  be  performed  only  after  two  premises 
have  been  established :  first,  that  the  patient's  cystitis  is  not  due  to  vesical  calculus, 
tumor,  or  any  condition  other  than  prostatic  enlargement ;  and  second,  that  the 
prospect  of  relief  by  simple  temporary  drainage  of  the  bladder  is  not  good.  In 
other  words,  double  castration  should  not  be  made  until  the  bladder  has  been 
opened  and  explored  by  the  finger. 

Ligature  of  the  vaa  deferens  on  each  side  has  been  found  in  the  few 
cases  already  tried  to  succeed  as  well  as  double  castration.  Since  it  is  a 
slight  operation,  free  from  the  objections — surgical  and  fiesthetic — which 
may  be  urged  against  double  castration,  it  should  be  substituted  for  the 
latter  as  a  purely  tentative  proceihire. 

To  summari/x^ :  when  surgical  interference  becomes  necessary  the 
iK'st  treatment  is  temporary  drainage  of  the  Madder  vriih  stretching  of  tJie 
proMxitic  urethra.  If  this  exploration  reveals  such  great  distortion  and 
overgrowth  of  the  prostate  as  renders  the  (uire  by  simple  drainage  doubt- 
ful, the  surgeon  must  be  prepared  to  make  either  a  prostatectomi/,  a  iiga- 
tUm  of  both  va^sa  deferens j  or  a  double  custration. 

Tuberculosis  of  the  prostate  and  appendagres  is  a  ver\^  frequent 
though  often  overlooked  cause  of  the  symptoms  of  cystitis ;  it  is  espe- 
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cially  common  between  the  ages  of  fifteen  and  thirty-five,  anil  may 
oc^curs  in  otherwise  healthy,  robust  subjects. 

The  SYMPTOMS  are  those  found  in  cystitis  from  other  causie!< — (it- 
quency  and  pain  in  urination,  as  marked  by  night  as  by  day,  with  wh 
and  occasionally  blood  in  the  urine.  Sometimes  a  slight  niuco-punuent 
discharge  and  swelling  of  the  meatus  give  rise  to  a  suspicion  of  gDnor- 
rhoeal  infection. 

The  DIAGNOSIS  can  be  established  by  digital  examination  of  the  epi- 
didymis and  of  the  prostate  and  seminal  vesicles,  in  each  of  which  lat 
least  on  one  side)  nodular  thickenings  are  found.  The  disoovon  (4 
tubercle  bacilli  in  the  urinary  pus  makei$  the  diagnosis  absolute.  Thw 
is  commonly  a  slight  elevation  of  temperature. 

The  TREATMENT  is  mcdical  and  surgical.  Operative  measures  ghuiiW 
be  limited  to  the  evacuation  of  softened  tuberculous  foci ;  attem|>t:*  at 
radical  cure  are  futile  both  in  theory  and  in  practice.  Medicinal  tn-at- 
ment  includes  hygiene,  dry  air,  sunshine,  good  food,  and  guaiacol :  ihc 
drug  should  be  given  internally  in  doses  of  five,  gradually  increas^l  to 
fifteen  drops  four  times  daily,  in  cream,  milk,  or  wine,  and  it  should !« 
applied  locally  to  the  perineum,  suprapubic  space,  and  epididymi!*.  Tu 
avoid  irritation  of  the  skin  the  guaiacol  may  be  mixed  witl'i  an  equal 
volume  of  sweet  oil  or  glycerin. 

Tumors  of  the  prostate  are  papilloma^  cysty  and  cancer.  Pa^^- 
loniata  of  the  prostate  have  been  occasionally  detected  and  removeil 
through  the  endoscope  or  by  jierineal  urethrotomy.  Ct/nfji  are  comrnonly 
either  dilatations  of  the  prostatic  utricle  from  occlusion  of  its  orifice  (a? 
in  new-born  infants)  or  distended  prostatic  glands.  Neither  of  the?e 
varieties  is  sufficiently  common  to  require  discussion. 

Cancer  of  the  prostate — including  carcinoma  and  sarcoma — is  a  not 
infrequent  disease,  occurring  chiefly  in  patients  under  ten  and  over  fifty 
years  of  age.  About  seven-eighths  of  the  tumors  are  found  on  histoltp- 
cal  examination  to  be  carcinoma,  the  remainder,  ssireoma ;  the  clinical 
distinction  is  often  impossible  and  usually  unimportant. 

Cancer  of  the  prostate  arises  by  extension  from  adjacent  orpan> 
(rectum,  bladder),  by  metastasis  from  cancer  of  a  distant  organ,  and  a* 
a  primary  tumor. 

The  SYMi*TOMS  of  primary  prostatic  cancer  are  hrematurM^  puin,  an«l 
cystitis.  The  bleeding  cx»x3urs  without  ap]iarent  provcx»tion,  and  may 
for  months  be  rarely  seen ;  in  the  later  stages  the  hemorrhage  ofton 
becomes  profuse.  Pain  is  felt  in  the  iierineum,  rectum,  and  down  the 
thighs,  and  is  often  increased  by  urination.  Cystitis  may  not  o<rur 
until  the  cancerous  surface  ulcerates. 

No  one  of  these  symptoms  is  invariably  present. 

The  I)IA(;nosls  of  cancer  of  the  prostate  is  sometimes  diflScult  auJ 
often  neglected,  because  of  the  more  frequent  occurrence  of  the  ordiuary 
hypertrophy  of  the  organ. 

Three  of  tiic  nio9t  important  and  constant  diagnostic  signs  are — (1)  progrca^iv^ 
emaciation  and  pallor;  (2)  hard  enlargement  of  lymph-ncmes  in  the  groins,  witli- 
in  the  pelvic,  and  in  Scarpa's  triangle ;  (3)  irregular  nodular  enlargement  of  thi? 
])rostate.  The  discovery  of  recognizable  cancer-tissue  in  the  urine  or  the  ia*pec' 
tion  of  a  malignant  ulcer  through  the  cy8to8CO|)e  is  conclusive  evidence.  PitwU- 
tic  cancer  may  be  grafted  upon  senile  hypertrophy,  from  which  it  must  be  cut- 
fully  distinguished. 
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In  children  the  fatal  termination  in  reached  in  a  few  months;  in  elderly  men 
ic  d'meaa^  jtrogreeaet  lew  rapidly,  tasting  from  one  to  live  yean. 

The  TREATMENT  of  proatatio  cancer  can  be  only  palliative ;  for 
thniigh  the  eanctrmis  prostate  has  been  extirpate*!  ten  times,  j'ct  the 
iticntrt  who  8iirvive<l  the  operation  have  all  died  of  recurrence  within 
few  nionlliA.  The  pain  must  be  mitigated  by  moq)hinc;  cyi^titini  and 
rinary  retention  require  the  treatment  outlined  for  ])ro8tatic  hyper- 
ophy  ;  and  when  other  measures  fail  to  relieve  the  vesical  distress,  a 
■rmiincnt  suprapubic  exit  for  the  urine  must  be  made. 


DISEASES  OF  THE  BLADDER. 
Oystitib. 

Cystitis  is  a  bacterial  infei-fion  of  the  bladtler:  the  pyi^uic  bacteria 
specially  the  colon  bacillus),  the  tubercle  bacilliie,  and  the  gonococcus 
re  the  sjiecies  most  frequently  concerned. 

Pyogeinc  bacteria  are  incapable  of  injecting  a  normal  bladder:  this 
as  been  amply  proven  by  experiment,  and  is  illustrated  in  the  fact  that 
Qclean  catheters  and  sounds  are  often  introduced  without  causing 
ostitis. 

When,  however,  llie  nutrition  of  the  bladder  is  impuired  or  itit  circulation 
riouAlr  <iiBturt>ed,  as  by  a  calcDlos,  a  tiEht  urethral  stricture,  or  prostatic  enlarKe- 
en t,  then  the  pus-miumbes  are  founa  growing  iu  its  walls  and  producing  tlie 
iflammatory  reaction  that  we  call  (-ystitis.  These  bacteria  always  have  easy 
xem  to  the  bladder  even  when  no  iDstnimciitti  are  used,  for  they  may  reach  it 
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hrough  the  circulation,  by  extension  from  the  uretlirii,  or  l(y  penetration  from  the 
ectum.  It  baa  been  shown  that  if  the  evacuation  of  a  dog's  binddcr  be  prcvent«d 
>y  ligation  of  the  urethra,  and  a  nlight  abrasiim  of  hix  anterior  rectal  wall  be 
»adc,  cystitis  promptly  occurs.  Tlie  urine  mntiiins  various  pus-bacteria,  most 
Kquonily  the  colon  bacillus,  which  hits  invaded  firat  the  recto-vesical  tissue  and 
hen  the  bladder- wall. 
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The  important  practical  fact  is,  therefore,  that  cystitis  (when  Deitba 
tuberculous  nor  gonorrhoea!)  is  always  a  secondary,  not  a  primary,  mur 
hid  condition  :  we  should  begin  our  treatment  of  a  caw  of  rysiitislqi 
searching  for  the  pre-existeiit  cause  and  removing  it  when  possible. 

The  classical  symptoms  of  cystitis  are  three :  frequency  of  michirik— 
pain  in  urination,  and  pna  in  me  urine.    Yet  the  frequency  and  painij 
urination  are  really  caused  by  an  irritation  of  the  prostatic  urethra  mlbr 
than  of  the  bladder.    Hence  when  these  symptoms  are  present  tiiey  iiid_ 
cate  pit})daio-f>/gtili«  rather  than  a  cystitis  proper ;  ann  in  practiw  wlrt 
we  speak  of  cystitis  we  mean  thnt  the  neck  of  the  bla(l<ler  ( prostatic  a 
thra),  as  well  as  the  bhidder-t-avity,  is  indunied — a  prostato-cystitis. 
is  also  important  Ut  remember  that  these  symptoms  may  also  be  caitifed 
by  an  inflammation  in  the  vicinity  of  the  bladder,  but  outride  of  tt» 
cavity — of  tlie  seminal  vesicle  or  of  the  lower  end  of  the  ureter.    Infe^ 
tiou  doubtless  usually  spreads  from  these  to  the  bladder,  so  tlut  j 
secondary  cystitis  does  really  exist. 

The  TRF.ATMK?rr  of  prostato-cystitis  endeavors  first  to  discover  fl 
antecedent  morbiil  condition,  and  second  to  recognize  the  varie^  a 
bacterial  infection.  As  already  stated,  cystitis  is  secondary  to  some  pr^^ 
existing  lesion  ;  the  conmionct-t  of  these  are  gonorrlxeo,  u  tight  strictur'"^ 
of  the  deep  urethra,  prostatic  enlai^mcnt,  stone  or  tumor  in  tlie  bladder:^* 
tuberculosis  of  the  genital  organs,  and  rectal  abscess.  Since  these  respec-'^^ 
tive  conditions  require  widely  different  treatment,  it  is  eviilent  that  ther^^ 
is  no  treatment  applitable  to  cystitis  in  general :  we  must  treat  first  Ih^^ 
cause,  by  the  removal  of  which  we  usually  cure  the  cystitis — stretching^ 
a  atrioture,  removing  a  vesical  calculus,  etc. 

It  JH  true  lliHt  we  van  often  diminisli  the  patient's  suBeringH,  even  without  ^ 
removine  the  cause,  liy  ftdminintering  internal  demulcents,  such  a»  santal  oil,  buchu,  • 
and  allcalies,  and  by  washing  the  deep  urethra  and  bladder  with  hot  water  contain- 
iDft  a  little  borax  or  boric  acid.  But  such  trentment  should  be  employed  only  lo 
palliate  the  patient's  distress,  while  we  dilate  his  ntricture  or  treat  any  other  Inion 
which  may  be  cauwing  the  cystitis:  to  rely  upon  internal  treatment  or  washini;  of 
the  bladder  Tor  the  cure  of  cystitis  ia  irrational  and  futile.  In  a  small  percentage 
of  cases  of  cystitis — which  have  become  less  numerous  as  our  means  for  accurate 
dia^osia  have  improved— the  moat  careful  examination  fails  to  reveal  a  locftl  cause. 
In  these  cases  we  have  to  assume  a  constitutional  cause  for  the  local  impairment 
of  nutrition  which  makes  cystitis  possible — such  as  gout,  lithiasis,  etc. — and  to 
treat  the  patient  for  theee  conditions. 

The  surgeon  should  therefore  never  treat  a  cystitis  without  first  examininj: 
carefully  the  entire  urinary  and  genital  tract  and  the  rectum  for  local  lesions ;  ana 
he  should  remember  tlie  great  frequency  of  tuberculosis  of  these  organs  au  a  caa^H 
of  cystitis,  especially  in  young  men.  ^^M 


Stone.  ■ 

Calculus  is  one  of  tlie  common  diseases  of  the  bladder  and  a  fre- 
quent Hiuse  of  cystiti.'*.  A  \esieal  stone  consist*  chiefly  of  the  normal 
urinary  salts — phosphates,  unites,  oxalates — deposited  upon  a  nucleus. 
In  many  cases  this  nucleus  is  a  foreign  body ;  in  many  otliers  it  is  an 
aggregation  of  crystals  imbedde<l  in  an  albuminous  substance.  The 
greatest  diversity  of  objects  have  been  found  enclosed  in  bladder-stones, 
such  as  a  bullet,  fragment  of  bone,  piece  of  a  catheter,  of  lead-pencil, 
straw,  chewing-gum,  hair-pin,  blood-clot,  fragment  of  necrotic  tissue, 
clumps  of  pus,  drops  of  oil.      Some  of  these  objects  have  been  used 
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"{H^nrtating  the  urethra,  and   have  slipped  or  been  forced  into  the 
libildcr. 

Before  a  calculus  bus  Httained  much  siiie  it  muy  be  carried  through  the  uretbru 
Kiththr  flow  of  urine,  or  may  become  lodged  id  Ibis  channel,  causing  partial  or 
wmplele  nteution  of  urine.  After  the  loiistant  deposit  of  urinary  salle  upfjn  it 
lut  leudered  ilit  vize  too  grtiat  for  siuih  paasagi:  the  calcniua  can  be  removed  only 
bfiurgiol  tneana:  all  nttcmntB  to  dissolve  it,  either  by  internal  medication  or  by 
IumI  injections  into  the  Uadacr,  an'  I'utile. 

Conditdons  which  favor  calculus-formation  are,  possibly,  the  drink- 
ing iiflMiil  irati'i-  mill  mtiii;/  iij'  iilliiiiiuinniK  fouih  ill  exeaan ;  but  certainly 
ifreqiiriit  prfditjioiiliii/  cdii/ic  /^  >-liniiiic  rr^vntiun  of  urine,  particularly 
WQen  atronrnpani^l  by  alkaline  ferraeiitatioii  of  tlie  retained  urine :  aa 
ihesf  conditioui;  frei|uently  exist  as  the  sequel  of  prostatic  enlai^nient, 
niculi  are  fouud  with  great  frequency  in  tlie  subjects  of  tliis  disease. 

Thi*  ia  a  most  important  clinical  fact,  because  either  of  theae  conditions  pro- 
luccs  *overe  cystitix,  and  the  detection  of  one  may  cause  the  surgeon  to  forget  to 
x«inine  for  the  other.   Thus  many  aubjecta  of  prostatic  enlargement  are  permitted 


tlieir  bladders  undetected  stones  because  all  the  symptc 
the  prostatic  disease.    Moreover,  the  ditfioulty  of  detecting  a  calculus 


>  be  tfue  to 


SiiTiPTOMS. — The  symptoms  caused  by  a  vesical  calculus  vary  greatly 
1  severity  according  to  the  size,  mobility,  roughness,  and  loi.«tion  of 
»e  stone.  A  small  stone  encysted  in  a  pocket  away  from  the  bladder- 
eck  may  cause  but  little  djstress,  while  a  calculus  which  is  nisped 
^iust  the  sensitive  bladder-net^k  occasions  severe  pain. 

The  symptoms  are  tn  general  tliose  of  vi/siUu — unduly  frequent  and 
ftinful  uriuatiou,  with  pus,  sometimes  blood,  in  the  urine  :  pain  felt  in 
it  jterineum,  rectum,  anil  along  tlie  urethra,  e«pecuiMy  tlie  glans  penis,  ie 
itwil.  The  pain  and  frequency  in  imnation  are  commonly  increased  by 
ctive  bodily  movement,  riding  in  wagons,  etc.,  and  diminish  during  rest 
1  bed.  Sometimes  reflex  pains  in  other  parts  of  the  body — the  sole  of 
tie  foot,  instep,  chest,  or  ann— have  been  known  to  disappear  upon  the 
emoval  of  a  vesical  uilcnlus.  Particles  of  gravel  may  be  brought  away 
rith  the  urine. 

DlA(iN08is. — Stone  in  tlie  bladder  must  be  distinguished  from  other 
ausee  of  cvstitis,  of  which  prostatic  enlargement,  tight  utridure,  tube)-- 
vloma  of  the  bladder-neck,  and  rettical  tumor  are  the  most  common.  A 
alculus  may  coexist  with  any  of  these,  and  is  very  common  with  long- 
tuiding  cystitis  from  prostatic  hvpertrophy ;  tuberculous  tilcers  and 
tanors  of  the  bladder  are  often  plastered  over  with  phosphates,  which 
Day  attain  the  size  and  dignity  of  a  calculus. 

In  every  case  in  which  the  symptoms  surest  a  vesical  calculus,  even 
hough  one  of  the  other  conditions  (excluding  tuberculosis)  is  present, 
m  examination  of  the  bladder  should  be  made.  The  means  employed 
ire — (1)  the  Htojie-searclier  or  short-beaked  sound;  (2)  the  eydoscope; 
itid  i-i)  digital  exploration  tlirough  a  suprapubic  incision. 

In  the  majoril;  of  cases  a  stone  iu  the  bladder  can  be  detected  by  the  ahort- 
leakod  Boimd  of  small  calibre  (15  to  20  French).  Before  using  this  instrumeni 
he  blad<ler  should  be  irrigated  with  clean  water,  about  five  ounces  of  which  are 
In tity  allowed  to  remain  in  its  cavity.  The  patient  lies  huri zon tall v  with  his  hips 
omewhat  elevated  i  the  we  1 1 -lubricated  instrument  is  gently  iTitroduced,  and  the 
ilkmade  to  touch  every  part  of  the  vesical  wall.    In  a  certain  number  of  caaea 
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a  calculus  escaiiee  detection  fur  one  of  the  following  reiwonB :  0)  ^^  Miani)  iiiiy 
not  ent«r  the  bladder,  its  point  remaining  in  the  priwijilio  ufethra;  (2|  the  |iiili 
may  be  ao  great  that  the  bladder  contracts,  forcing  out  Ihii  water  iiecestarj  taiii'' 
lend  it;  (8)  the  atone  may  be  ho  enveloped  by  a  aoft  covering — the  mucoasnwu- 
brnne  (an-called  pocketed  or  encysted  etonej,  pus,  or  blood — t£at  tbe  sound  fxiblo 
touch  the  cnlculUM ;  (4)  in  eaaes  of  enlarged  prostate,  when  portione  of  this  gland 
project  into  tlie  bladder,  ii  stone  ma;  be  so  situated,  above  or  below  ihe^  pM- 
jccting  roaescit,  that  tbe  beak  of  the  instrument  cannot  by  aoy  manipnialiun  be 
brought  into  contact  with  it.  Some  of  these  difficulties  are  decreatied  \tj  *n» 
thesia,  which  indeed  permits  a  more  thorough  examination;  even  then.  Iiuwwu. 
the  third  and  fotirtli  of  the  above  cDoditiona  may  prevent  the  detection  nfibr 

The  cyitanxtfK  has  repeatedly  discovered  vesical  calculi  which  the  sound  bud 
failed  to  reach,  even  with  the  aid  of  ans»thesia.  When  this  instrument  is  M 
available  it  is  generally  wiser  to  advise  a.  digital  exploration  than  tu  asaert  ik 
absence  of  a  stone  when  symptoms  of  severe  chronic  cystitis  cannot  be  expliintd 
by  the  existence  of  other  causes. 

Treatmekt. — The  detection  of  a  vesical  calctihiP  is  a  demand  for 
immediate  ojwrative  treatment:  eflbrta  at  dissolving  the  stone  are » 
waiitc  of  valuable  time. 

Tbe  surgeon  baa  a  cboicv  of  two  operative  measures:  (1)  ettiMt^ 
of  Oif  done  in  Uie  bladder  and  removal  of  the  fragments  by  irrigation— 
lU,h<Anty !  and  (2)  removal  oj  Ihe  cak-ulus  rnfirv  throngb  an  inciwon— 
litliotomv.  The  crushing  operation  in  now  usually  done  at  one  iilMiug. 
and  is  then  tenned  HthoktjKuy ;  and  the  incision  for  the  remo^-al  of  th* 
entire  stone  may  divide  the  membranous  tirethra  Uiiedian  titfiotomy),  tb« 

f>roetate   and   perineum   (lateral  lithotomif),   nr   tlie   prevesicsil   lissii** 
miprapnbic  /if/iofwny).     The  choice  amonp  tliese  four  ojieratiouf  nui*^ 
be  determined  by  the  eonditious  exi^^ting  in  each  case;  their  rclati'*''* 
advantages  are  as  follows : 

Utho/apary  has  only  one  point  of  superiority  over  the  others,  thoitf3^ 
tills  is  sometimes  Important — namely,  its  freedom  from  cutting;  th»-*^ 
advantage  is  appreciated  by  the  patient  rather  than  by  the  surgco"  ^^ 
The  danger  of  septic  infection  from  the  cutting  operations  is  now  muC^^— '^ 
less  than  formerly,  and  is  not  entirely  absent  from  litholnpnxy. 

Median  lithotomy  affords  a  rapid  and  safe  removal  for  small  stones 
it  is  not  adapted  to  larger  ones  nor  to  eases  where  the  prostate  fc 
enlarged. 

Lnlerat  lifkotomp  was  until  1880  the  usual  cutting  operation,  since  S 
]K'rmitted  the  extraction  of  large  stones  without  rM;ara  to  the  size  oi*-^  «j 
the  prostate.     In  the  last  fifteen  years,  howe\er,  it  has  fallen  into  di*^**'^ 
use,  having  been  replaced  by  -, 

Supmpuhic  lithotomy,  which  affords  perfect  access  to  the  bladder  JUh:^*^! 
extraction  of  large  stones  without  any  damage  to  the  sensitive  Madder—"* 
neck. 

The  fiimdrnntmien  of  litlmlapawy  are  three :  (1)  the  length  of  t'nie^'^V^ 
and  hence  of  unie^thesiit,  required;  (2)  the  impossibility  of  gras[an^^ll?^ 
and  crushing  a  stone  which  is  encysted  or  ensconced  behind  n  prostatiKt:^ f^ 
enlargement  or  one  whieh  is  very  hanl ;  and  (3)  the  chance  that  a  minute^^^^ 
fragment  may  remain  in  the  bladder  and  thus  form  a  nucleus  for  a  new   •^ 

The  dinadvnntagft  of  the  nitting  operntiona,  on  the  otlier  hand,  are  the  "^^ 
patient's  natural   rejiugnance  to  the  knife  and   the  greater  chanc«  of 
aantin  i.xf^i^,..,      while  the  latter  still  f-^-^  !«-_■■»= —i.«_  *u- ~J— 
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ul,  yet  the  mortality  from  it  has  been  much  reduced  by  the  combi- 
>ii  of  suprapubic  cystotomy  with  [Xirineal  drainage. 
Uipgeons  differ  in  their  choice  of  stone  operations  according  to  their 
nate  of  these  relative  features,  as  well  as  according  to  their  experi- 
i  with  the  various  methods.  They  are  generally  agreed  ujwn  the 
)wing: 

1)  The  suprapubic  operation  should  be  made  when  either  the  st4)ne 
ne  prostate  is  very  large,  the  kidneys  impaired,  or  the  subject  under 
Ive  years  of  age  ;  (2)  in  causes  of  small  calculi,  normal  prostate,  and 
Ithy  kidneys  the  surgeon  chooses  litholapaicy,  median  or  »uprapufjic 
oUmify  acHM)nling  to  his  own  judgment  of  the  case.  Hence  the  supra- 
>ic  operation  is  dcKjidedly  tiie  most  frequently  performed.  In  6o//^j 
we  puberty  the  urethra  is  small  and  the  bladder  high  in  the  jxjlvis, 
king  the  suprapubic  oijeration  preferable,  although  some  surgeons  still 
i^ocate  litholapaxy  or  lateral  lithotomy  for  these  cases. 
The  cutting  operations  which  are  made  for  purjwses  other  than  the 
traction  of  stone  are  described  in  the  section  on  "Operations,"  p.  511. 
Litholapajry  is  thus  perfonued :  If  the  stone  be  small,  it  may  be 
noved  without  great  i>ain  and  without  general  ansesthesia:  four 
ncea  of  cocaine  solution,  one  grain  to  the  ounce,  injected  into  the 
wider,  may  suffice  for  the  mitigation  of  suffering.  Otherwise  the 
tient  is  thoroughly  ansesthetized.  The  rectum  having  been  emptied, 
e  bladder,  which  should  have  been  cleansed  for  several  days  pre- 
)U8ly,  is  again  thoroughly  irrigated  with  borax-water,  four  to  six 
nces  of  which  are  finally  permitted  to  remain ;  a  rubber  tube  may  l)e 
d  lightly  around  the  penis  just  behind  the  glans  to  prevent  the  es<*ai>e 
water.  The  urc^thra  is  filled  with  oil  or  liquid  vaseline  and  the 
hotrite  introduced.  Its  shaft  is  held  at  an  angle  of  forty-five  degrees 
^  the  table,  it«  beak  then  making  a  depression  in  the  floor  of  the 
idder,  into  which  the  stone  may  roll ;  the  male  blade  is  then  with- 
^wn  an  inch  or  more  with  the  hope  of  catching  the  stone  in  the  jaws 
'"6  instrument.  If  the  stone  be  felt,  the  instrinnent  is  locked  and  the 
®  blade  screwed  home ;  then  the  opening  and  closing  of  the  blades 
'^peated  until  no  large  fragment  can  be  detected. 

he  actual  pnx^ess  is,  however,  rarely  so  simple:  there  may  be  considerable 
2^Uy  in  catcnin^  the  stone  in  the  beak,  which  must  oi^en  be  turned  from  side 
■Q  and  carried  mto  different  parts  of  the  bladder  before  the  calculus  can  be 
^otly  caught  between  the  blades ;  and  the  same  fishing  process  may  have  to 
-Peated  with  the  larger  fragments  resulting  from  the  first  crushing.  8ome- 
^  the  catching  of  the  stone  is  facilitjit«d  by  changing  the  position  of  the 
*Jt,  especially  by  the  elevation  of  the  hips.  It  is  very  important,  especially 
^e  inexperienced  in  the  operation,  to  remember  tiever  to  rio/te  fhe  biadeii  except 

the  beak  i*  in  the  upright  pan  it  wn  ;  otherwise  the  bladder-wall  may  be  laoe- 
•     The  crushing  should  be  done  as  completely  as  possible  before  the  instru- 

is  withdrawn. 

^he  lithotrite  is  then  remove<^l  and  the  large  tube  of  the  evaeuator 
tied.  When  its  point  has  entered  the  bladder  the  communication 
►•cen  tube  and  bulb  filled  with  water  is  ojH^ned,  the  water  in  th(» 
der  driving  the  air  out  of  the  tube  into  the  l)ulb.  The  pumping 
jess  is  then  begun  and  continued  until  no  further  clicking  of  frag- 
ts  against  the  tube  can  be  detected.  After  withdrawal  of  the 
luator  the  urethra  is  thoroughly  irrigated. 
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Some  cvHtitis  follows  so  much  in^trumontation  ;  it  must  be  tnk 
by  irrigation,  suppositories,  etc.,  and  after  ita  subsidence  the  Uidli 
tihoiild  be  again  washed  through  the  evaciiator. 

A'urious  complications  occur  during  and  after  litholapaxr,  ni  i 
hemorrhage,  eli^iiig  of  the  blades  of  the  lithotnte  with  dt!bm,cltiBiB 
of  the  evacuating  tube,  and  breaking  of  t)ie  lithotritc  (which  nn 
alwavis  be  tested  on  a  brick  before  the  operation);  any  of  whidii 
test  the  surgeon's  judgment  and  ingenuity. 

TumoTB  of  the  Bladder. — The  use  of  the  cystoscope  ami  (facini 
tiec  of  digital  exploration  of  the  bladder,  both  of  which  measunnK 
been  employed  only  aince  1881,  have  shown  that  bliidder-tnmoB 
formerly  considered  rare,  are  by  no  means  infrequent.  They  nre  fin 
oftcner  in  vtaku  than  in  females,  and  usually  after  the  age  of  thiit 
years.     Although  many  ^'arieties  of  histolc^cal  etructurc  hare  )m 

Fia.  214. 


villous  tumor  (pepUlomal  of  bUddcr  (Mui*e  DupurtTen). 

observed,  we  may  for  practical  purposes  specify  three  classes :  pa^' 
fibroma  (both  lx>nignant),  and  cancer  (malignant). 

Symptoms. — Bladder-tumors  usuaUy  give  mc  to  three  a^ipfa 
heniorrba;/i;  pain,  and  cyntith.  Hemorrhage  occurs  from  nearly  all  1 
der-tuniors  at  some  stage  of  their  growth.  It  is  often  distinguished 
the  hemorrhage  due  to  calculus  by  three  features :  (1)  its  occurrence  i 
IK'iidently  of  exercise,  as  it  often  happens  during  sleep ;  (2)  its  abundi 
the  bladder  [tcrhaps  filling  with  clots;  and  (3)  its  increasing  freijui 

Pain  due  to  the  growth  itself  is  causo<l  more  frequently  and  « 
by  nuilignant  tlmn  by  benignant  growths,  and  by  tumors  near  the  1 
der-ne<'k  than  by  those  mnn-  wnioiely  situated ;  it  is  felt  in  the  uie 
ghins  ix'nis,  rectum,  and  thiglis.  Such  pain  is  of  counv  to  belli 
gui^licd  fitini  that  due  to  the  liladder  inflammation. 

Cystitis  is  a  common,  though  often  a  lute,  result  of  a  bladder^tu 


?he  DlAGSOfiis  seeks  to  establish  first  the  existence  of  a  vesical  growtli, 

then  its  degree  of  malignancy. 

["he  SYMPToMa  caused  by  either  variety  are  not  always  sufficient  in 

early  stages  to  distinguii^h  it  from  certain  other  morbid  conditions, 

icularly  tuberculosis  and  stone ;  although  the  sound  and  the  exanii- 

onof  the  sediment  for  tubercle  bacilli  afford  a  probable  means  for 

lading  theiic.      Digital  examination  per 

:iiin  and   bimanual  palpation  when    the  Fra-  215. 

ider  is  nearly  empty  sometimes  disclose 

unnatural  hardness,  thickening,  and  lack 

'ymmetrj'  of  tlie  pnstate  and  recto-vesical 

Des. 

There  are  but  two  poeitive  proofn  of  the 

itenee  of  vesical  tumor — th£  discovery  in 

urine  of  fragrwtite  of  t/te  growth,  and 

fir  Heieciioa  hy  the  cystoacope. 

The  determination  of  the  nmlignancy  of 

growth  is  sometimes  easy,  at  other  times 

lult  or  impossible.     A  bladder-tumor  in 

>ung  person,  causing  much  hemorrhage       "'"'"  cs^nJeopJ {KUki"  *  ^ 

no  pain,  is  generally  a  benignant  papil- 

1 ;  a  tumor  in  an  old  person,  causing  constant,  severe,  and  radiating 

s,  is  usually  malignant.    Between  these  two  extremes  are  many  cases 

hich  the  degree  of  malignancy  can  be  only  conjectured,  even  when 

ments  are  found  in  the  urine  or  caught  (as  they  may  sometimes  l>e) 

le  eye  of  a  catheter. 

Jystoacopic-  Examinaium, — In  every  case  of  suspected  bladder-tumor 


□lamliiatloi]  of  anierliir  veelcal 


b;  Nllzc  ■  cyitoscoi«. 


leed  in  every  case  of  obscure  bladder  disease — the  interior  of  the 

I  should  be  inspected  through  the  c>sto-<ope. 

amuTB  will  usually  be  found  at  or  near  tlie  trifconc  at  least  80  per  c< 


rarty  growths,  aimilar  t 


3  puiuted  condylomata  o 
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Itbromnta  nrc  leu  easily  ilietinguishcd  froui  the  folds  ol'  nincoiiij  niembmnc    (W  1 
cerous  growths  are  UEUalif  seseile  tUuiUTB,  tvhoa«  surfttccs,  however,  miij  \k  nggtd,   | 
ulcerated,  or  papillomatoUH;  this  latter  leuture  lias  led  tii  much  confuHiunofiin  I 
inuligiiaiit  with  the  bcDlguant  papUlomata.    The  diKtinction  exists  intbubia 
rather  than  in  the  surface  nf  the  ^rov^h  ;  the  eulur  of  the  surface  is,  howei^,  b 
portant,  the  benignant  tumors  being  |)iak  and  the  malignant  eray. 

A  tranHformation  from  beQignuncy  to  malignancy  certainly  oei'ura  sumctinfl  | 
in  these  bladder- tumors ;  operative  removal,  it  incomplete,  seems  to  hastin  th 
trans  formation. 

Treatment. — This  is  pfif/iatire  and  mdica!.     Tlie  arrest  of  heiw»-  I 
rhagc  is  often  avcuniplisheu  by  the  iiilei'iiul  admJaistmtioa  of  tiiqN-ntin 
oil,  three  to  ten  iln>m  on  sugar  or  in  emulsion  three  to  five  times  (iiuly;  | 
clots  can  l>e  removea  from  the  bladder  by  wa.'jhinfi,  through  a  i.iat]ieleri 
witli  warm  wattT,  to  which  a  little  pepsin  or  papain  may  be  pmfitnlily  ' 
added.     Pain  i»  of  course  to  he  controlled  by  niorphiue  inubcutancniislir   ' 
or  by  rectal  stippoaittiry.     In  cases  of  inoperable  malignant  growth  pain 
and  cystitis  may  become  so  severe  as  t«  retjuire  the  institution  of  a  per- 
manent suprapubic  fistula  for  the  exit  of  urine. 

Kadic»[  operation  means  the  excision  of  the  tiunor,  which  iJiouiii  J 
always  be  undertaken  through  a  suprapubic  incision.  The  results  orf  I 
such  excision  hiive  been  veiy  favorable  for  benignant,  but  nnsatisfactorl^ 
for  malignant,  growths,  for  in  the  latter  class  the  anatomical  relation* 
render  the  complete  removal  of  the  base  of  the  growtJi  dif&<;nlt,  oft^*^'* 
impossible.  Extirpation  of  a  vesical  cancer  often  requires  resection  <i"*' 
the  bladder-wall,  and  has  even  then  been  followed  by  early  retmrn^nu^^^- 

In  general  it  may  be  stated  that  vesical  growtlie  which  have  infiltrated  t  ^^'^ 
bladder-wall,  as  revealed  by  the  finger  in  the  rectum  or  after  incision  in  the  blit- 
der,  are  not  suitable  for  rnaical  operation ;  those,  on  the  other  band,  whose  b 
are  normal  tissue,  can  be  removed  with  a  fair  prospect  of  perfect  recovery,  oi 
least  a.  long  period  of  freedom  from  recurrence. 

TuberouloBis. — Primary  tuberculosis  of  the  bladder  is  very  i 
in  nearly  all  cases  the  infection  has  spread  to  tlus  organ  from  the  P™™^^^ 
tate  or  the  kidneys.  Its  consideration  is  therefore  included  in  tl*^"*_ 
account  of  prostatic  and  renal  tuberculosis.  The  discoveiy  by  the  cys*^;^^  T 
toBcope  of  shallow  ulcers,  and  by  the  microscope  of  tubcrt^le  bacilli  it  ^^ 
the  urinary  pus,  is  the  requirement  of  diagnosis.  In  one  case  see*  "^^ 
by  the  writer  the  most  prominent  clinical  feature  was  the  frequent  pas^^^ 
sage  of  phosphatic  sand  ;  the  cystoscojie  revealed  two  ulcers  coated  wit^^^ 
phosphates. 

Pebictstitib  ;  Pelvic  Inflammation  and 

The  connet^tive  tissue  of  the  male  pi'lvis  is  not  infrequently  the  s 
of  inflammation  and  suppuration,  the  results  of  extension  of  a  septiol 
infe<!tion  from  the  various  pelvic  organs.     This  connective  tissue  con- 
sists anatomically  and  clinically  of  three  portions:  (1)  tliat  w/im-A  m 
clowi'  the  rectum  ;  (2)  the  broad  li^fiiment  (enclosing  the  seminal  vesicl«_ 
umpnllie,  and  utricle);  and  (3)  the  jteriveniaii  lUsue,      The  infectioiii| 
and  inflammations  are  found  clinically  Ui  corres]K»nd  to  this  snatomica 
division. 

In/wiioti  of  the  connective  fUmie  constUiUinfr  tJie  broad  ligament  is  8n>l 
extension  from  septic  processes  in  the  seminal  tubes  and  prostate;  iti 
Bytnptoms  are  therefore  those  exhibited  by  inflammation  of  the  proeta'  ' 
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ppendages.  When  suppuration  occurs  the  pus  may  brenk  through 
raid  ligament  in  any  cfirection — the  peritoneum,  rectum,  j>erineum, 
wider :  such  disastrous  burrowing  of  pus  should  be  prevented  by 
pt  incision  of  the  abscess  either  from  tne  perineum  or  (rarely)  from 
return. 

ifection  of  the  pelvic  connective  tissue  in  front  of  the  broad  liga- 
,  including  the  Hupraptibic  npace  or  cairity  of  RetziuSy  commonly 
ts  from  extension  of  an  inflammation  from  the  bladder ;  it  is  espe- 
'  common  in  the  prevesical  space.  Less  frequently  suppuration  in 
ipaee  results  from  the  burrowing  of  pus  from  a  distant  abscess,  such 
appendicitis.  The  usual  symptoms  of  suppuration  and  cystitis, 
a  hanl  swelling  above  the  symphysis,  mark  this  condition  and 
(1  suggest  an  incision  into  the  prevesical  space. 

Diseases  of  the  Kidney,  Pelvis,  and  Ubetbb. 

fectdons. — The  upper  urinary  passages  are  subject  to  three  bacterial 
ions  :  gonorrhceal ,  septic,  and   tuberculous. 

morrhcBa  occasionally  extends  from  the  bladder  into  and  through 
peter  to  the  kidney-pelvis  and  renal  tubules,  making  a  gonorrhoea] 
-nephritis.  Such  invasion  is  marked  by  the  occurrence  of  chills, 
pain,  and  tenderness  extending  from  the  kidney  along  the  course 
3  ureter  to  the  corresponding  testicles,  and  by  pyuria.  With  the 
?i^o|)e  pus  may  be  seen  issuing  from  the  ureteral  orificje. 
lEATMENT. — In  the  female,  where  the  ureter  can  be  catheterized, 
tion  of  this  canal  and  the  kidney  pehis  with  hot  water  containing 
istin  muriate  (saturated  solution)  or  potassium  permanganate 
1)00)  c^n  be  made ;  in  the  male  such  local  treatment  is  as  yet 
icticable. 

both  80X68  ffuaiacol  (twenty  minims  mixed  with  an  equal  volume  of  olive  oil 
cerin )  should  be  rubbed  into  the  skin  of  the  loin  and  abdomen  over  the  kid- 
id  ureter  twice  daily,  and  santal  oil,  boric  acid«  or  salol  given  internally.  In 
recorded  cases  the  gonorrhoea!  infection  has  caused  absceitses  in  the  renal 
i;  and  in  one  such  case  (Weir)  nephrectomy  was  successfully  performed. 

)ptic  Infection:  Pyelitis,  Pyelo-nephritis,  Surgioed  EZidney. — 
»  various  forms  of  septic  infection  are  frequent  sequels  of  chronic 
'  infection  of  the  bladder  (chronic  cystitis),  espe<dally  in  cases  where 
exists  a  chronic  obstruction  to  the  exit  of  urine,  such  as  prostatic 
jcnient,  vesical  calculus,  and  tight  stricture  of  the  deep  urethra : 
•h  cases  first  the  ureter  and  then  the  pelves  become  distended  with 
Septic  infection  of  the  upper  urinary  tract  may  be  provokcnl  by 
terism  in  the  puerperal  state,  doubtless  through  infection  of  the 
er.  In  all  cases  of  long-standing  cystitis,  especially  in  elderly  men, 
feasibility  of  this  condition  must  be  investigated,  since  treatment  and 
osis  are  determined  largely  by  its  presence  or  absence, 
hen  acute,  septic  invasion  of  the  upper  urinarj'  passages  is  marked 
ills,  fever,  pain  ovtr  the  kidney,  along  the  course  of  the  ureter, 
the  thigh,  and  in  the  corresjK)nding  testicle,  which  may  be  retracted  ; 
lowever,  more  frequently  chronic,  and  is  then  a  gradual  and  insidi- 
rocess,  whose  symptoms  are  usually  masked  by  the  more  pronounced 
of  the  coexistent  cystitis. 
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In  a  few  caees  an  acnl«  septic  infection  of  tbe  kidney  and  ito  pelra  octani  _ 

the  blood -current,  and  not  by  extension  from  the  bladder ;  it  is  then  ■  txKfta 
tion  of  general  infections,  such  as  typhoid  fever,  osleomyeiitis.  diphthwii, « 
Suppurative  pyelitie  also  follows  the  formation  of  a  renal  calculus. 

Treatment. — Internal  medication,  by  salol  or  other  aotieopfr,! 
usually  fruitless;  the  local  application  of  guaiacol,  and  in  the  fcmiltib 
irrigation  of  the  renal  pelvis,  as  described  in  the  preceding  tttiot, 
Bhould  be  tried. 


Doublp  urvtero-pTelo-ncphrltls,  with  pottloo  of  tnvnti]'  IhlckeDod  bl>dder-wall.    ITrelra  SB' 
and  sboitvned.    Kidnfys  ehuwtiiK  changi's  curacleiislli;  of  p;elo-DephrlU«  (Mua^  liuTUiii 


Rational  freatinent  consists  in  arresting:  tiie  c^'stitis  of  which  tbe  pyelitis  i*  [Ik 
extension :  this  mny  be  accomplished  by  the  careful  dilatation  of  the  arethnl 
stricture,  the  removal  of  the  vesical  calculus,  tumor,  etc.  In  canea  of  severe  c* 
titia  and  pyelitis  from  iirostatic  enlargement,  simple  drainaf^e  of  the  bladder  fori 
few  weeks  has  been  followed  by  a  cessation  of  the  inflammation  in  the  upper  aiia- 
»ry  channels.  In  cases  where  the  septic  infection  has  invaded  the  kiilnevrirK- 
ture  with  the  jtroduction  of  multiple  abaceaaes — the  so-called  "  sursical  ki(fn^"~ 
cure  has  not  often  been  obtained,  and  then  only  by  incision  and  onunage  ol  ckc 
kidney  (nephrotomy)  or  by  the  removal  of  the  organ. 
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'yonephrosis. — This  term  designates  an  occnmulution  of  pus  dts- 
litg  Ike  renal  pelrie  and  sooner  or  later  defitroying  the  kidney  suh- 
ce.  It  is  caused  by  a  combination  of  septic  infection  with  an  ooiitrue~ 
to  the  escape  of  uriue  from  tlie  ureter,  this  uiict  being  occluded  by 
Iculus,  stricture,  fnigment  of  tissue,  tumor  in  the  bladder,  or  uterine 
or  compressing  the  lower  end  of  the  ureter,  etc. 
'elvis  and  kidney  are  converted  into  a  pus-sac ;  the  occlusion  of  the 
Br  may  entirely  prevent  the  escape  of  this  pus  into  the  bladder,  so 
the  urine  (from  the  opposite  kidney)  may  be  cUar  and  normal, 
etimes  the  occlusion  is  intermittent,  in  which  aise  pns  escapes  into 
(ladder  and  mingles  with  the  urine  for  some  days,  and  is  then  shut 
»r  a  similar  period.     The  pus-sac  may  be  so  large  as  to  be  dis^nctly 


Hydro- pyonephi 


r'ble  as  a  tumor  in  the  renal  region.  Spontaneous  recovery, 
rare,  has  been  known  to  occur  by  the  escape  of  the  contents 
igh  the  ureter  into  the  bladder,  or  by  ulceratJou  and  dischai^  into 
ntestine  or  the  lung. 

BEATMENT. — The  diagnosis  having  been  established  by  aspiration  of 
umor,  a  nephrotomy  should  be  nukde.  If  a  renal  calculus  be  found, 
»val  will  be  the  only  measure  necesisary  ;  if  no  apparent  cause  for 
hroBis  be  detected  or  tuben'uh)siH  be  di.'voven-d,  the  advisabili^ 
imediate  nephrectomy  may  be  cnnsiderwl.  The  l>est  practice  is,  how- 
dmplv  to  urain,  not  immediately  to  excise  the  kidney ;  for  drainage 
en  {ollowed  by  complete  recovery,  and  if  a  fistula  persists,  nephrec- 
■  can  be  made  later  with  less  danger  of  a  fata!  result.  In  a  few 
umple  aspiration  of  a  pyonep!in>sis  lias  iK'cn  followed  by  recovery. 


yonephrc 
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TuberouloslB  of  the  kiduey  may  occur  at  any  time  of  life,  thouffc 
most  frequent  in  youth.  It  may  occasion  no  symptoms  berood  n 
admixture  of  pu9  and  a  little  blood  with  the  urine,  some  teDderwa 
over  the  kidney,  frequent  urination,  and  a  slight  but  constant  iiKrG» 
of  body  temperature.  When  clots  of  pus  or  tissue-fragments  ooctiii 
the  ureter,  however,  tlien  renal  colic  and  pain  in  the  testicle  aw  Wi 
The  infection  is  apt  to  spread  to  the  bladder,  after  which  the  symptcw 
of  severe  cystitis  super%'ene. 

When  tubercle  bacilli  are  discovered  in  tlie  urinary  pus  the  diagnwu  ii  pw- 
live;  it  is  probable  when  the  renal  symptoms  just  mentioned  are  associittd liil 
tuberculous  iafectirm  of  epididymis  and  prostate,  of  lungs,  jointa,  and  other  tiaM 


TuberculogEe  of  kidney :  multiple  abscesws  mi  deKeueratlam  (RlrhardioD). 

Otherwise  renal  tuberculosis  can  be  only  suHpected,  and  can  be  distinguished  be* 
other  causes  of  pyelitis  only  when  the  kidney  is  exposed  to  view  thnmgliu 
incision. 

Treatment. — Many  cases  of  complete  recover)*  after  removal  ft 
the  infected  kidney  have  been  recorded ;  in  many  others  Huch  remool 
has  been  tollowcd  by  death  from  uremia,  the  autopsy  disclosing  eitn* 
sive  thoiigli  unsus[>ected  tuberculosis  of  the  opposite  kidney  and  <i 
other  otpins.  The  impossibility  of  proving  before  operation  that  tb( 
liiberculdsis  is  limited  to  the  su.snectcd  kidney  has  caused  a  divetatr 
of  opinion  among  siit^'ons  as  to  wnat  course  is  best ;  probably  a  d»^ 
rotomy,  thorougli  eurettinp  of  the  diseased  tissues,  followed  by  tbf 
hygienic  and  medicinal  treatment  for  tuberculosis  in  general — guaucA 
a  dry  sunny  climate,  etc. — are  safest  and  best. 


Oalculds. 

Stones  are  found  in  the  kidney  at  all  ages  and  in  both  8exee,ll* 
majority  of  cases  being  in  tiie  second  half  of  life  and  in  males.    T^ 


^HiTe  usually  composed  of  wic  acid,  iimfa*,  or  oxalates ;  more  rarely  of 
^H  |biieuhate«,  cystin,  or  xaothin. 

^H  ToK  CAUSES  of  the  calculus-formatitin  are  geocrally  cnnatitutional, 
^H  inch  aa  tbe  gouty  condition,  though  a  foreign  body,  such  as  a  clump  of 
^H  \m,  uf  inturuH,  biood-<;lot,  or  fragment  of  tissue,  is  commonly  found  as 
^H  tbe  Ducleiis  on  which  ihe  urinary  sult»  have  been  precipitated.  Calculi 
^H  fiiiind  in  the  living  subject  vary  in  fiize  from  minute  aggregations  of 
^H  WBlals  In  stones  weighing  over  two  ounces,  and  in  numbers  up  to 
^H  biioilreflB ;  the  severity  of  the  symptoms  bears  no  relation  to  the  size 
^H 1^  the  Btone,  since  small  sharp  concretions  may  cause  the  most  acute 

^B     Symptouh. — Tlieae  vary  extremely  in  degree  from  distracting  siiifer- 
^pDg  ta  almost  nothing.     Three  symptoms  are  commonly  present — pain, 
B    pywia,  AtiA  hcematuTiit ;  and  several  others  are  frequent— disorders  of 
micturiditfi,  nansea,  and  vomiting. 

Pitin  is  felt  in  tlie  renal  r^ion,  along  the  ureter,  lu  the  testicle,  and 
^•Jvvn  tlie  thigh  ;  sometimes  also  in  the  opposite  kidney ;  it  is  commonly 
'"ff^riaitt'-nt.  At  intervals  the  pain  is  apt  to  be  i^gravated  into  a  series 
•^•f  agonizing  paroxysms  called  renal  coUc,  so  severe  that  notliing  but 
•^Iiloriifonn  can  mitigate  the  suffering.  Renal  colic  is  due  to  spasmodic 
L^niraetious  of  the  pelvis  and  ureter ;  sometimes  it  is  nrovoked  by  the 
^"^■«9i^  of  a  small  calculus  into  and  down  the  ureter,  ana  ceases  abruptly 
*heii  ihe  stone  enters  the  bladder ;  but  it  may  occur  when  the  ureter  is 
:,  and  seems  then  to  be  provoked  by  the  irritation  of  a  stone  in  the 

Pyuria  is  an  almost  eimstant  symptom  of  renal  calculus,  the  pus 
feing  derived  from  tlie  inflamed  peKis  and  ureter. 

HcniuUaria  is  not  observed  in  every  case,  and  is  generally  inter- 
'^ittent,  being  provoked  by  exercise  or  jolting  in   a  vehicle. 

Frequency  of  urination  witli  some  pain  is  not  rare,  and  should  be 
*"^membered  as  a  feature  of  renal  irritation,  because  when  associated 
'With  pus  in  the  urine  the  symptoms  are  often  erroneously  asicribed  t«  a 
'^^-stitis. 

Nausea  and  vomiting  are  occasional  features  in  the  course  of  renal 
^^^Iculns;  they  are  almost  constant  during  renal  colic. 

Diagnosis. — In  cases  presenting  all  the  symptoms  just  described  the 

diagnosis  is  simple ;  but  since  in  many  cases  some  of  these  symptoms — 

-indeed  almost  all  except  pyuria — may  be  absent,  the   differentiation 

B\>etween  renal  calculus  and  pyelitis  due  to  other  causes,  especially  tuber- 

'    '     "s  difiicult. 

In  every  case  of  pyelitis  the  surgeon  should  make  a  microacopiu  examination 
'  ''le  urine,  nolins  pus,  blood,  ciyata.\a,  and  bacteria;  the  epithelium  present  is 
a  particular  v»rue  in  differential  diagnosis.  Tben  with  the  cystoscope  it  can 
tea  from  whil^b  ureter  the  pus  issues,  and  from  the  conspoctus  of  symptoms 
t  UiagniMis  of  greater  or  leas  certainty  ie  made.  It  must  be  said  that  after  most 
Mreful  and  thorough  examination  competent  surgeons  have  opened  the  kidney  in 
'^e  ftili  expectation  of  finding  a  calculus,  but  with  negative  result,  though  in  sev- 
nl  of  these  casi?s  the  drainage  has  resulted  in  a  cure  of  the  giyelitis.  Id  some 
"  e»  only  minute  concretions,  as  large  as  pin-heads,  have  been  found,  but  their 
loval  has  effected  a  cure.  Hence  a  strong  probability  of  renal  atone  warrauta 
B  exploratory  incision  if  the  general  condition  be  favorable.  Possibly  tbe  new 
tays  ra]l«l  by  RJIntgen's  name  may  ultimately  be  of  service  in  making  a  positive 
"   ^osis  of  renal  caJcalus  by  tbe  pbotographic  or  pho8)ib orescent  plate. 
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Tkeatment. — la  every  case  of  Ruepoetod  renal  railciiliiB  modiciial 
treatment  may  be  tried,  not  with  the  hojte  of  dissolving  a  stone  of  itm- 
siderable  liizu,  but  for  the  purpo^  of  mechanical ly  washing  down  into 
the  bladder  email  concretions ;  for,  as  already  statetl,  the  small,  ciyb 
minnte  coneretions  sometimes  cause  the  severest  symptoms,  even  wtiw 
no  appreciable  calculus  is  present. 

Medicinal  treatment  conststa  of  restriction  of  the  albuminotii'  aod 
saccharine  articles  of  diet  to  a  minimum,  avoidAnce  of  congtipalioo, 
and  the  free  ingestion  of  pure  water  containing  alkalies ;  whether  ilip 
solution  be  natural  or  artificial  is  probably  immaterial.  The  popuhr 
I)elief  that  lithia  compounds  and  spring  waters  containing  them  luve 
an  especially  good  effect  is  hardly  warranted  by  clinical  experience ;  the 
same  remark  applies  to  the  various  remedies  sold  as  solvents,  sneh  na 
piperazine.  The  nitrates  and  acetates  of  sodium  and  potassiiiiii-~«M; 
to  t«'0  drachms  daily,  dissolved  in  two  quarts  or  more  of  water — niay 
be  substituted  for  the  natural  alkaline  waters,  such  as  CarUhuiJ  or 
Vichy.  In  case  of  persistent  nausea,  flushing  of  the  kidney  can  be 
easily  secured  by  injection  of  the  water  into  the  lower  bowel. 

Such  treatment  lias  repeatedly  caused  the  expulsion  of  small  stones 
and  a  restoration  of  the  normal  condition  of  the  kidney  pelvis  snd 
ureter.     Yet  it  usually  fails,  in  which  case  suryjco/  means  must  lie  cuti- 
sidered.     This  consists  in  an  incision  down  to  tJie  kidney,  a  i-arcfiil 
digital  examination  of  the  organ,  its  5telvis  and  the  upper  pirt  of  ilie 
ureter ;  and  if  a  stone  be  detected  (or  even  otherwise  in  the  jutlgmi-n* 
of  the  surgeon)  an  incision  through  its  substance.     If  no  calculus  Ve 
touched  by  tlie  tinger-tip  passed  into  tlie  kidney  pelvis,  a  long  pruVw 
(uterine  or  other),  bent  into  the  shape  of  a  verj-  short-lteaked  soui»i 
may  be  used  to  explore  the  calyces  of  the  kidney ;  and  a  flexible  pr<^ 
should  be  passed  down  the  ureter  to  the  bladder,  since  a  stone  lod^?^ 
in  the  lower  segment  of  the  ureter  may  give  all  the  symptoms  of  iv  "^ 
calculus. 


Some  sui^eona  recoDinieod,  after  exposing  the  kidney,  the  exploration  of 
tianUB  aod  pelvifl  by  repeated  puncturea  with  a  needle,  a  negative  result  e»ut 
them  to  rcrrain  Irom  incising  the  kidney  itself.  Such  explonitian  Bhould,  howe« 
never  prevent  the  incision  and  digital  exploration  of  the  pelvis. 

In  some  cases  the  kidney  tissue  is  found  practically  destroyed  by  t:^ 
pressure-atrophy  and  suppuration  consequent  ut>on  the  Btone-ibrma'tiu.  ^  -*  ^ 

yet  after  drainage  complete  healing  will  commonly  occur,  so  that  t-^^ 

mor«  dangerous  operation  of  nephrectomy,  as  practised  by  some  undfl 
these  ci  re  urn  stances,  ie  to  be  avoided. 


t\« 


TUMOES. 

Enlargements  of  the  kidney  and  its  pelvis  are  of  three  kimLs:  (*•—'■' 
diMe^'um  with  retained  urine  or  pus;  (2)  cjfttx ;  (3)  neophmiie.  Tl^**" 
first  class  includes  pyonephrosis  (already  described)  and 

HydronephrosiB. — This  term  designates  a  cJironic  distention  of  tb<" 
kidney  pelvis,  calyces,  and  renal  tissue  with  urine,  due  to  a  partial  or 
intermittent  obstruction  to  the  exit  of  urine.     Complete  and  pemianeiil 
occlusion  causes,  not  hydronephrosis,  but  arrest  of  secretion  and  atrophy 
of  the  kidney. 


The  obnUwlf-  h)  the  passage  of  urine  from  the  kidney  may  he  locuttxl 
ill  tin;  nrrtfr — such  aa  n  stone,  bltHxl-clot,  valvular  arrangement  of  the 
I  macoiu  membmue,  a  ''  kinking"  due  to  displacement  of  tJie  kidney  ;  or 
I  Id  the  IJiuldfT,  such  as  a  tumor  at  the  ureteral  orifiee,  a  calculus,  or  ppos- 
I  tatio  wilfirgement ;  or,  finally,  in  the  urethra,  as  a  tight  stricture  or  a 
I  minute  meatus.  As  some  of  these  conditions  are  congeiiital,  hydroue- 
[ibroiiU  likewise  may  exist  at  birth. 

TbceOecU  of  :4udi  obstrui^tion  ure  gradual  dilntation  of  tlie  pelvis  and  kidney 
iiMue,  and  Anally  atrophv  of  the  latter,  the  kidney  and  its  pelvis  lieiug  traim- 
ktmfi  iolo  a  membrane- like  sac.    This  a«c  may  coiitain  many  ounces,  eveu  gal- 
Flo.  220. 
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!,  of  fluid,  which,  while  at  first  urine,  gra<inally  h 
wiii  assamm  n  cystic  character.  If  infection  occur,  a  t 
and  finally  pyonephrosis,  resalte. 

SVMnwMS. — The  gradual  development  of  a  hydronephrosis  occasions 
g  prononneed  symptoms,  although  the  obstructing  cause,  such  as  ji  cal- 
lliis  in  the  ureter,  may  produce  acute  signs.     Sometimes  a  dull  pain  is 

terved  and  undue  frequency  of  urination  noted  ;  commonly,  however, 

?  swelling  is  the  first  symptom.  Sometimes  this  tumor  undergoes 
mid  decrease  in  size  corresponding  to  a  greater  escape  of  the  retained 
nne,  and  such  cases  of  intermittent  hydronephrosis  are  apt  to  have 
uld  renal  colic. 

The  niAONOSie  is  made  probable  by  the  history  and  detection  of  a 
portuating  tumor;  it  should  be  confirmed  by  careful  aseptic  aspiration, 
'riiicli  alone  can  furnish  positive  differentiation  from  other  kidney  tumors 
D(I  fn)m  ovarian  cysts. 

Treatment. — Rational  treatment  would  be  the  removal  of  the  obstnic- 
To  this  en<I  medicines  are  uaeless  :  a  few  ciisos  have  Ix'pn  relieved 
f  mechanical  means,  such  as  massage  of  the  tumor,  inversion  of  the 
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patient,  or  aspiration  through  the  loin.  Usually,  however,  ofa 
interference  is  necessary. 

Sumcal  treatment  may  be  either  nephrotomy  or  nephrtdomij,  \ 
through  a  lumbar  or  transperitoneal  incision,  most  surgeona  pr^: 
the  former. 

Nephroiomy — or  more  accurately  pyelotomy,  since  in  this  case  the 
tendea  pelvis  rather  than  the  kidney  is  incised — is  the  operatioo  ofcb 


Hydroneptiroal*  Id  tint  sUge  of  development  (Rayer). 


the  sac  being  stitched  to  the  skin.  Then  a  careful  search  is  made 
structions  in  the  ureter ;  a  stone  or  clot  is  removed,  a  stricture  divid 
Often  the  obstruction  cannot  be  detected  nor  removed,  yet  sometii 
result  is  a  cure  even  when  nothing  beyond  simple  incision  and  di 
is  done.  If,  however,  a  permanent  fistula,  discharging  large  qui 
of  urine,  persists,  the  advisability  of  nephrectomy  must  be  cona< 

Cyets. — Two  varieties  of  renal  cysts  come  to  the  attention 
sui^on — conglomerate  (cystic  degeneration)  and  hydatid. 

Cystic  degeneration  of  the  kidiioy  is  often  congenital,  and  son 
in  later  life  acquired ;  usually  both  kidneys  are  involved.  It 
vague  symptoms  sug^sfive  of  clironic  nephritis — light,  pale,  albun 
perhaps  bloody  urine;  cardiac  hypertrophy;  occasionally  a  pero 
rennl  tumor;  cedema  of  the  lower  extremities. 

Medical  and  surgical  treatment  are  alike  useless. 
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Bydatid  cysts  of  the  kidney  are  rare,  and  cannot  be  distinguished 
from  other  fluid  tumors  unless  the  characteristic  hooklets  or  daughter- 
cysts  are  discovered  in  the  urine,  or  by  aspiration,  or  after  rupture  into 
flujacent  organs. 

Tlie  TREATMENT  is  incisiou  to  the  tumor,  evacuation  of  the  sac, 
e^rcisioii  of  so  much  of  it  as  is  accessible,  and  stitching  of  the  remainder 
to  the  skin. 

A  few  cases  seem  to  have  recovered  after  the  injection  of  half  a  drachm  of  mer- 
curic bichloride  solution  (1 :  1000)  into  the  cyst,  whereby  the  parasite  is  destroyed 
^^d  absorption  of  the  cystic  contents  promoted. 

^eoplaems  (solid  tumors)  of  the  kidney  are  beni^piant  or  malignant ; 
^he  former  are  not  common.  The  malignant  tumors — carcinoma,  sar- 
^'^*<i— occur  as  secondary  or  primary  growths;  the  latter  are  most 
*f^^|uent  in  infancy  and  in  advanced  life,  often  attaining  great  size  in 
Jnci  younger  patient — ten  to  twenty  pounds.  The  cancer  remains  for  a 
^^^^  time  enclosed  within  the  kidney  capsule,  though  metastases  may 
^^^'ly  occur. 

The  SYMPTOMS  of  renal  cancer  are  pain,  hsematuria,  dilatation  of 
!l^I^rficial  veins,  tumor,  and  cachexia ;  the  latter  is  the  only  constant 
^^^^ture.  Pressure  upon  the  common  iliac  vein  or  vena  cava  may  cause 
?^lema  in  one  or  both  extremities,  as  well  as  enlargement  of  the  veins 
^^   the  abdominal  wall,  scrotum,  and  leg. 

^^  The  pain  is  more  often  dull  than  sharp  or  paroxysmal,  though  renal  colic,  due 
^^  plugging  of  the  ureter  by  blood-clots  or  detached  fragments  of  the  cancer,  may 
^^cur.  The  bleeding  is  intermittent,  often  severe,  and  appears  without  provoca- 
^*On- 

The  DIAGNOSIS  is  not  always  possible  until  the  kidney  is  exposed ;  the  cachexia 
l^eculiar  to  cancerous  patients  and  emaciation  are  important  diagnostic  signs. 

Treatment. — There  is  but  one,  nephrectomy.  Cases  in  which  the 
tumor  and  kidney  have  been  extirpated  before  metastatic  deposits 
existed  have  furnished  a  large  percentage  of  cures ;  unfortunately,  the 
difficulty  of  diagnosis  has  often  prevented  early  oi>eration. 

Movable  and  Floating  Kidney. 

Abnormal  mobility  of  the  kidney  may  be  congenital  or  acquired,  and 
the  range  of  movement  may  be  behind  the  i)eritoneum,  due  to  laxity  of 
the  renal  attachment,  or  within  the  abdominal  cavity,  due  to  the 
enclosure  of  the  kidney  in  a  distinct  envelope  of  peritoneum — ^a  mcHo- 
nephron.  The  former  is  called  a  movable  kidney,  the  latter — far  less 
frequent — ti  floating  kidney  ;  this  anatomical  distinction  is  not  clinically 
practicable  imtil  the  kidney  is  exposed. 

Practically,  every  abnormally  motile  kidney  is  a  movable  kidney ; 
the  condition  is  acquired,  not  congenital ;  in  at  least  90  per  cent,  of 
cases  it  is  found  in  women,  esj>ecially  in  those  who  have  borne  several 
children. 

Symptoms. — Pain  varies  from  almost  nothing  to  a  severity  that 
incapacitates  the  patient  for  active  bodily  movement.  In  the  latter 
ca.se  a  dragging  pain  in  the  abdomen,  aggnivate<l  by  movement,  stand- 
ing, constipation,  or  menstruation,  shaq)  pain,  resembling  renal  colic, 
general  abdominal  distress  with  nausea,  an*  frequently  observed. 
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Palpation  reveals  a  tumor  which  usually  corresponds  in  sizi'  ami 
shape  with  the  normal  kindey,  though  sometimes  larger;  this  may  be 
found  even  as  low  as  the  pelvic  brim  ;  indeed,  it  has  been  felt  throogli 
the  vagina :  it  can  generally  be  pushed  back  into  the  normal  locafity 
either  by  the  hand  or  by  elevation  of  the  patient's  hips. 

Treatment  aims  at  the  retention  of  the  kidney  in  its  normal  poa- 
tion  :  to  this  end  various  trusses  and  bandages  have  been  devised,  anil 
have  sometimes  in  thin  patients  secured  a  proper  iixation  of  the  kidne}'. 
Usually,  however,  this  organ  must  be  exposea,  and  by  means  of  thi» 
or  four  silk  sutures,  passed  half  an  inch  apart  through  the  kidney  sub- 
stance and  the  edges  of  the  divided  lumbar  fascia,  sewn  firmly  to  the 
abdominal  wall.  This  oi^eration  is  termed  nephropexy  or  nephrorrhapkji: 
it  is  almost  free  from  danger  and  affords  a  great  probability  of  penna- 
nent  relief. 

Renal  Colic. 

Spasmodic  contractions  of  the  kidney  pelvis  and  ureter  are  acctmn 
panied  with  agonizing  pain,  called  renal  colic ;  painful  retraction  of  the 
corresponding  testicle  is  a  common  accompaniment.  These  contracti«)ns 
are  provoked  either  by  the  irritation  of  a  calculus  in  the  pelvis  or  ureter 
or  by  any  decided  obstruction  to  the  passage  of  urine  into  the  bla(kier. 
They  therefore  occur  in  several  conaitions  other  than  renal  oalciiln!^ 
being  caused  by  blood-  or  pus-clots,  renal  tuberculosis  or  maligiuiDt 
disease ;  kinking  of  the  ureter  in  cases  of  movable  kidney ;  strictun* 
or  compression  of  the  ureter  by  pelvic  tumors  or  inflammatory  exu- 
dates. 

The  TREATMENT  should  aim  ultimately  to  remove  the  cause  of  the 
obstruction,  but  the  severe  pain  requires  present  relief.  The  patient 
should  be  more  or  less  completely  inverted,  a  measure  Hometimes  giving 
immediate  and  lasting  relief  from  pain  ;  if  it  fail,  hot  fomentations,  sul>- 
cutaneous  injections  of  morphine,  or  even  prolonged  inhalations  of 
chloroform,  are  required. 

Pbrinephbitis. 

Inflammation  of  the  fatty  and  connective  tissue  surrounding  the 
kidney  is  a  somewhat  frequent  condition  ;  it  is  sometimes  secondary  to 
a  general  septic  infection  or  to  inflammation  in  adjacent  organs — ap|)en- 
dix,  liver,  colon  ;  and  it  is  frequently  primary.  The  usual  causes  of 
primar}'^  perinephritis  are  wounds  and  blows  in  the  lumbar  n'gion, 
infections  of  the  kidney  substance  and  pelvis  (pyelitis,  tuberculosis),  ami 
I>erhaps  the  so-called  gouty  diathesis. 

The  COURSE  of  the  ])erirenal  inflammation  varies  with  the  cause;  it 
results  sometimes  in  a  chronic  thickening  of  the  tissues,  more  roramonly 
in  suppuration.  The  abscess  may  long  remain  limited  to  the  perirenal 
region,  or  it  may  soon  burst  into  the  colon,  lung,  peritoneum,  or  exter- 
nally, or  it  may  burrow  down  into  the  pelvic  connective  tissues. 

Symi*toms. — Tlie  usual  acute  form  is  marked  by  the  regular  symp- 
toms of  septic  inflammation — chills,  fever,  pain,  and  tenderness: 
there  may  be  fixation  and   tenderness  of  the  hip,  closely  simulatiog 
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tuberculosis  of  this  joints  but  a  distinct  fulness  of  the  lumbar  region  is 
apparent. 

The  DIAGNOSIS  is  established  by  the  aspirating  needle. 

Treatment. — In  many  cases  the  morbid  condition  in  the  kidney 
iteelf  overshadows  the  perinephritic  inflammation  both  as  to  diagnosis 
and  titMitment.  The  perirenal  process  should  be  treated  as  are  other 
iseptic  infections ;  that  is,  before  suppuration  is  evident  by  the  external 
application  of  guaiacol,  and  after  pus-formation  by  incision  and  drainage, 
Ouaiacol,  15  to  #30  minims,  mixed  with  a  equal  volume  of  olive  oil  or 
glycerin,  should  be  rubbed  into  the  skin  over  the  kidney  two  or  three 
times  ilaily ;  absolute  rest  and  saline  laxatives  are  required.  If  chills 
and  high  temperature  or  the  aspirator  reveal  the  presence  of  pus,  incision 
and  drainage  should  be  promptly  made ;  delay  increases  the  possibility 
of  rupture  of  the  abscess  into  the  peritoneum  or  of  its  burrowing  into 
the  pelvis. 

Nbphbalqia. 

Pain  referred  to  the  kidney  is  an  obvious  result  of  many  of  the  mor- 
bid conditions  already  discussed,  such  as  calculus,  cancer,  and  ureteral 
obstruction.  There  are,  however,  cases  in  which  severe  and  persistent 
pain  in  the  kidney  cannot  be  accounted  for  by  an  obvious  lesion.  In 
some  of  these  a  gouty  condition  associated  with  unduly  acid  urine  has 
been  assumed  as  the  cause,  and  appropriate  medical  treatment  has 
followe<i  by  diminution  of  the  pain.  In  others,  after  the  failure  of 
internal  remedies,  an  exploratory  incision  to  or  into  the  kidney  has 
been  made ;  in  some  of  these  cases  a  small  calculus  has  been  discov- 
ered and  removed ;  in  others,  although  nothing  abnormal  was  detected, 
the  pain  has  immediately  and  permanently  ceased.  In  cases  of  severe 
and  persistent  renal  i>ain,  therefore,  the  failure  of  internal  medication 
and  of  tlie  local  application  of  guaiacol  justifies  the  (consideration  of  an 
exploratory  nephrotomy.  Renal  pain  must  be  carefully  distinguished 
from  the  frequent  pain  in  the  sacral  region  caused  by  chronic  inflamma- 
tion of  the  prostate  and  appendages. 

Renal  H^ematuria. 

This  is  another  symptom  which,  while  regularly  associated  with  ob- 
vious kidney  disease,  such  as  calculus  and  cancer,  occurs  in  some  cases 
without  apparent  cause.  In  some  of  these  the  bleeding  seems  to  be  due 
to  malarial  infection,  because  promptly  relieved  by  quinine ;  in  others 
the  later  history  or  an  exploratory  incision  reveals  malignant  disease  or 
a  calculus ;  in  at  least  one  case  excision  of  a  kidney  for  prolonged  and 
dangerous  hemorrhage  has  shown  a  local  brittleness  of  the  renal  vessel 
(local  haemophilia).  But  many  cases  are  cm  reconl  in  which  an  explora- 
tory incision,  while  disclosing  no  abnormality,  has  been  followed  by  per- 
manent arrest  of  hemorrhage. 

Oil  of  turpentine  in  five-  to  t^n-drop  doses  on  sugar  four  times  daily,  and 
thorough  massage  of  the  abdomen  and  lumbar  region,  should  be  tried  before  ope- 
rative measurea  are  considered.  The  fact  that  these  cases  of  apparently  causeless 
bleeding  from  the  kidney,  arrested  by  simple  incision,  commonly  occur  in  young 
women  suggests  the  possibility  of  an  emotional  disturbance  as  a  cause. 
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DISEASES  OF  THE  TESTICLE  AND  EPIDIDYMIS, 

The  acute  diseases  of  these  organs  are  due  to  ffonorrhaxiy  w/rfic  iyV. 
lion,  and  trauma,  all  of  which  have  been  descTibed  in  Volume  I.; acme 
inflammation  of  the  testicle  is  also  seen  as  a  local  manifestation  of  tk 
general  infection  of  mumps,  typhoid  fever,  and  other  acute  lartenil 
disea^s.     It  rt^quires  the  same  treatment  as  gonorrhoea!  orchitis. 

The  ehronie  diseases  arc  all  ac<;omj>anied  by  enlargeinenty  geneni  or 
local,  of  these  parts,  and  the  diagnosis  of  these  diseases  is  thcrefm^ 
largely  a  comjmrative  study  of  the  swellings  exhibited  by  the>e  jupa-. 

Tuberculosis  is  primarily  a  disease  of  the  epididvmis,  whert  ihf 
infection  appears  as  irregular,  hard,  nodular  swellings  like  shot,  whirk 
may  later  coalesce  into  a  cord,  thus  converting  the  epi<li<lynus  into  & 
rigid  tube  as  large  as  the  finger ;  subse(|uently  the  same  <4ianji:i»:j  toav 
occur  in  the  adjacent  parts  of  the  testicle  and  in  the  spermatic  coiA 
The  tubercular  tissues  in  the  epididymis  may  become  adherent  to  the 
skin,  soften,  and  ulcerate,  making  a  small  but  obstinate  sinus. 

Tuberculosis  of  the  epididymis  is  soon  followed,  usually  before  the  patient 
seeks  medical  advice,  by  the  infection  of  the  seminal  vesicle  and  prostate;  tbt 
remarks  as  to  the  age  of  patients,  avenues  of  infection,  and  general  treatment  o^ 
"  tuberculosis  of  the  prostate  and  appendages  **  are  therefore  applicable  here. 

Surgical  treatment  was  formerly  castration,  with  the  idea  of  remov- 
ing the  tuberculous  focus  and  thus  protecting  the  patient  frcmi  further 
infection.     Exj)erience  has,  however,  shown  the  fallacy  of  thi?  idea, 
since  the  infection  is  usually  established  within  the  pelvis  before  the 
patient  is  brought  to  the  surgeon.     Conservative  l<H?al  treatment  is  tht* 
wise  plan  :  before  softening  of  the  tuberculous  foci  has  owrurred  guaiiMiJ 
(twenty  drops  with  an  equal  quantity  of  olive  oil)  should  l)e  rubbed  inti» 
the  diseased  parts  two  or  three  times  daily  until  the  skin  becomes  !?oiv, 
and  then  applied  to  the  spermatic  con!  and  groin.     After  softening  ha* 
occurreil  the  tissues  should  be  thoroughly  curetted  and  }mck(H:I  with  iodo- 
form gauze:  if  the  infection  and  softening  have  already  involved  niwt 
of  the  testicle,  castration  should  be  perfomied,  not  with  the  idea  of  pre- 
venting further  infe(;tion,  but  simply  (like  the  curetting)  to  remove 
broken-down  tissue.     Trichloride  of  iodine  (1  part  to  10()  or  3<)0  of  pure 
water)  has,  in  the  writer^s  hands,  proved  a  most  valuable  agent  forappli- 
ciition  to  tuberculous  cavities  and  tissues  in  the  epididymis  and  testicle. 

Syphilis  in  tlie  secondari/  and  tertiartf  stages  attacks  first  the  tfMidc, 
and  later  the  epidkJi/vm  and  card,  thereby  oifering  a  sharp  contrast  to 
tuberculosis  of  tliese  parts.  It  makes  a  diffuse,  smooth,  psiinless  enlarj:«^ 
ment  of  tlie  testis,  which  may  double  or  triple  the  original  size  of  the 
organ. 

The  BiAdNOSis  must  rest  partly  upon  the  histor\',  but  chiefly  upon 
the  effects  of  sjx»ci fi(^  treatment — full  doses  of  the  i<xlides  intenially  uikI 
blue  ointment  or  other  mercurial  salve  locally.  Syphilitic  enlargement 
of  tlie  testicle  is  cxtremelv  common,  and  it  usuallv  occurs  v<*ars  after  the 
primary  iiif(»ctioii,  when  the  ]>atient  has  j)erhaps  almost  forgotten  the 
incident :  it  is  therefore  an  excellent  rule  never  to  remove  a  smooth, 
painless  tumor  of  the  body  of  the  testis  until  a  m(mth  of  active  treat- 
ment with  icKlides  and  mercurials  has  failed  to  make  any  impression 
upon  it. 
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Within  six  months  after  the  infection  is  acquired  syphilis  occasion- 
ally attacks  the  epididymis.  This  swelling  is  easily  distinguished  from 
the  tuberculous  infection,  not  only  by  the  recent  history,  but  also  by 
the  8raiH>thne8s  and  painlessness  of  the  enlargement.  It  yields  readily 
to  sypliilitic  treatment. 

CsTBtic  Diflease. — In  middle  life  the  testicle  presents  a  cystic  degen- 
eration distinct  from  the  cystic  formation  that  often  accompanies  sar- 
coma. It  is  a  slowly-growing,  painless  tumor,  whose  fluid  nature  may 
be  suspected  from  its  indistinct  fluctuation  (which  is,  however,  also 
shown  by  sarcomata);  the  aspirating  needle  can  alone  establish  the 
diagn<^is. 

Medical  treatment  is  useless;  castration  is  usually  performed. 
However,  sinc«  the  cystic  degeneration  may  involve  only  a  part  of  the 
testis,  It  may  be  well  for  the  surgeon  after  ex|X)sing  this  organ  to  incise 
it,  and,  if  a  considerable  portion  seems  normal,  to  remove  only  the 
discase<I  part. 

Chronic  Epidid3niiiti8  ajid  Orchitis. — Sometimes  as  a  continuation 
of  an  acute  infection,  oftener  as  a  purely  chronic  inflanmiation,  the 
epididymis  and  the  testis,  one  or  botn,  exhibit  a  clironic  enlargement 
designated  by  the  above  names.  This  condition  seems  often  to  be  a 
continuation  of  the  chronic  inflammation  so  common  in  the  prostate 
and  seminal  tubes,  and  aln»ady  described  in  the  "  Diseases  of  the  Pros- 
tate and  Appendages."  Sometimes  the  epididymis  is  alone  aifected, 
sometimes  tlie  testis  alone,  or  both  may  exhibit  the  enlargement.  This 
chronic  inflammation  causes  a  great  and  often  uniform  swelling  of  the 
organs ;  they  are  painful  and  sensitive  to  pressure.  Acute  aggravations 
of  the  inflammation,  resulting  in  local  abscess  and  sinus,  are  not  rare, 
and  ultimately  cysts  may  develop. 

The  DIAGNOSIS  is  sometimes  very  difficult ;  indeed,  this  condition 
is  probably  often  considere<l  tuberculous,  cystic,  or  malignant  disease, 
and  castration  is  performed  on  this  mistaken  diagnosis.  It  must  be 
distinguished  from  other  enlargements  by  a  careful  comparison  of  the 
symptoms,  by  examination  of  the  prostate  and  vesicles,  and  by  the 
effects  of  syphilitic  treatment. 

Treatment. — When  chronic  inflammation  of  the  prostate  and 
ap{)endages  is  discovered,  these  should  be  treated  by  milking  and  irri- 
gation, as  already  described ;  in  any  case  the  effects  of  mercurial  oint- 
ments to  the  testicle  should  be  tried.  Otherwise,  the  treatment  is 
symptomatic — suspension  of  the  organ,  curetting  of  sinuses  and  abscess- 
cavities,  etc.  Ultimately  castration  is  necessary  in  a  considerable 
number  of  cases. 

Fibroma  and  enchondroma  of  the  testicle  are  rjire  and  clinically 
unimportant. 

Cancer  of  the  testicle  is  a  term  used  to  designate  two  varieties  of 
malignant  growth,  carcinoma  and  xarconiUy  the  distinction  between 
which  is  often  impossible  without  histological  examination. 

Cancer  of  the  testis  is  most  frequent  in  the  s(»cond  lialf  of  life, 
though  not  rare  before  the  completion  of  puberty.  Its  origin  can  often 
be  ilistinctly  traced  to  a  blow,  or  a  previously  inactive  tumor  shows  a 
rapid  and  malignant  growth  after  such  injury. 

In  the  early  and  slow  stages  there  are  no  sharp  diagnostic  distinc- 
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tions  from  the  non-malignant  enlargements  of  the  testicle  already  men- 
tioned :  the  active  stage  is,  however,  marked  by  rapid  enlargemetd^  rn*- 
dujit  paiuj  dilatation  of  scrotal  veins,  induration  of  the  inguitinl  ami 
pelvic  lymph-nodes^  and  the  cachexia  and  enuidaJtion  generally  ehanicirt^ 
istic  of  malignant  growths.     The  aspirating  needle  brings  only  blooi 

Treatment  consists  of  castration  and  removal  of  infected  Dodf\ 
Yet  the  records  show  a  discouragingly  large  percentage  of  meta!(tKe» 
in  internal  organs  even  after  fairly  early  castration ;  the  transfrr  rf 
cancerous  material  to  the  pelvic  nodes  seems  to  occur  at  a  startlingk 
early  period. 

DiSBASBS  OF  THB   SpEBMATIC  CoBD. 

While  the  vas  deferens  and  its  envelope  participate  in  many  of  the 
diseases  of  the  testicle  and  epididymis  and  of  the  prostate  and  semiial 
vesicle,  it  exhibits  three  independent  morbid  conditions — hydrocfk, 
spermatocele,  and  varicocele. 

Hydrocele  of  the  cord  is  a  collection  of  serous  fluid  in  a  prtioo 
of  the  peritoneal  process  surrounding  the  cord  which  has  not  undergone 
the  usual  obliteration  after  the  descent  of  the  testicle.  It  causes  a 
painless  swelling  in  the  position  of  the  spermatic  cord  and  tenninatiiii; 
above  the  testicle ;  its  upper  end  may  lie  within  the  inguinal  canal. 

It  causes  no  symptoms,  unless  acute  inflammation  supervenes,  when 
tenderness  and  pain  are  developed. 

The  DIAGNOSIS  is  best  made  by  an  aseptic  aspirationy  which  may 
also  be  the  means  for  immediate  injection  of  three  or  four  drops  <rf 
95  per  cent,  carbolic  acid  by  way  of  treatment.  Without  aspiration  it 
may  be  possible  to  recognize  a  hydrocele  by  its  shape  and  distinct  fluc- 
tuation, but  it  is  sometimes  difficult  to  distinguish  it  from  omental  or 
even  intestinal  hernia,  with  which  it  may  indeed  be  complicated.  When 
injection  of  carbolic  acid  fails,  the  sac  may  be  incised,  stitched  to  the 
skin,  and  picked  with  iodoform  gauze. 

Spermatocele  begins  between  testicle  and  epididymis,  but  extend? 
upward  along  the  8i)ermatic  cord,  making  an  oval  fluctuating  tumor 
wliidi  appears  to  be  inserted  at  the  top  of  the  testis  or  epididymii^. 

The  DIAGNOSIS  is  confirmed  by  microscopic  examination  of  the  fluid 
removed  by  aspiration  (showing  spermatozoa) ;  if,  after  tapping,  it  again 
form,  the  sac  may  be  opened  and  stitched  to  the  skin. 

Varicocele — dilatation  of  the  tfeins  of  Uie  pampiniform  plerus  and  of 
the  spermatic  cord — is  a  very  common  affection,  found  in  perhaps  10  per 
c('nt.  of  adult  males.  Its  clinical  importance  depends  quite  as  mwh 
\\\)i)\\  the  popular  belief  that  it  causes  sexual  derangement  as  upon  it« 
real  pathological  effiects. 

Vancocde  commonly  develops  soon  after  puberty,  when  the  sexual 
instinct  is  constantly  active  and  imperfectly  gratified ;  a  slight  degree 
of  venous  dilatation  often  disiippcars  after  marriage.  Varicocele  is  but 
rarely  observed  in  the  right  half  of  the  st^rotiun ;  its  almost  constant 
restriction  to  the  left  side  is  usually  explained  by  the  tendency  to  venous 
confrcstion  caused  by  two  factors :  first,  the  opening  of  tlie  left  spermatic 
vein  into  the  renal  vein  at  a  right  angle,  and,  second,  the  frequent  com- 
pression of  this  left  sj)erinatic  vein  by  a  distended  sigmoid  flexure. 
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SYMPTOMS.-^The  development  of  the  varicose  condition  is  nearly 
Silwavs  gradual  ;  in  rare  cases — following  violent  bodily  effort  or  fatigue 
— ^it  is  acute.  This  acute  form  usually  subsides  under  a  few  days'  rest, 
bot  fomentations,  and  elevation  of  the  testicles. 

The  usual  slowly-developing  varicoceles  are  often  discovered  by  accident  before 
they  have  caused  any  subjective  symptoms,  but  sooner  or  later  the  patient  becomes 
Bware  of  a  sense  of  weight,  possibly  dull  pain,  in  the  testicle  and  sacral  region, 
aggravated  by  bodily  effort  and  by  sexual  excitement.  In  extreme  cases  the  veins 
of  the  scrotum  also  exhibit  the  varicose  condition.  Mental  symptoms — anxiety 
and  despondency  concerning  the  integrity  of  the  sexual  organs — are  frecjuently 
pronounced,  and  the  testicle  may,  in  fact,  become  soft,  sensitive,  and  ultimately 
atrophied. 

The  DIAGNOSIS  of  uncomplicated  varicocele  is  simple :  the  wormy 
feel  of  the  tortuous  vein  is  ouite  peculiar  and  immistakable.  If  the 
patient  be  made  to  lie  down,  tne  dilated  veins  are  emptied  and  the  en- 
largement disappears ;  if  he  again  stand,  the  surgeon's  fingers  being 
meanwhile  kept  pressed  against  the  external  inguinal  ring,  the  veins 
refill  from  below  (unless  the  pressure  is  so  great  as  to  obstruct  the  artery 
also).  The  coexistence  of  hydrocele  or  hernia  can  be  detected  by  this 
test. 

Treatment. — ^Thereare  three  symptoms  requiring  treatment:  (1)  a 
hypochondriac  state  ;  (2)  such  pain  and  distress  in  the  testicle,  groin,  and 
Imck  as  to  seriously  annoy  and  incommode ;  (3)  wasting  of  the  testicle. 
If  none  of  these  exist,  the  patient  may  be  dismissed  with  advice  as  to 
sexual  hygiene  and  with  a  suspensory  bandage.  If  the  mental  symp- 
toms are  prominent,  general  tonic  treatment  and  cold  douches  locally 
should  also  be  prescribed.  If,  in  spite  of  support  and  mental  treatment, 
either  of  the  three  symptoms  persist,  an  operation  should  be  advised. 
This  is  especially  needful  if  the  testicle  be  flabby,  sensitive,  or  wasted ; 
for  after  ligation  of  the  varicose  veins  the  condition  of  this  organ  im- 
proves—often, indeed,  to  the  normal  standard. 

Three  operations  for  varicocele  are  more  or  less  practised :  (1)  the 
amputation  of  the  scrotum,  which  converts  this  sac  into  a  natural  sus- 
pensory bandage ;  (2)  subcutanco^is  ligation  of  the  dilated  veins  ;  (3)  open 
ligation  and  excision  of  these  veins. 

Amputation  of  the  scrotum  may  be  dismissed  as  an  uncertain  and  unnecessarily 
severe  operation :  the  choice  really  lies  between  subcutaneous  and  open  ligation 
of  veins.    The  former  is  practisea  and  warmly  advocated  by  several  skilful  sur- 

feons,  notably  Keyes,  while  the  open  method  has  the  general  preference,  because 
y  it  the  surgeon  can  see  what  and  where  to  ligate. 

In  ligation  of  the  vrtnx,  whether  subcutaneous  or  open,  three  vital  points  must 
be  observed :  (1)  the  vas  deferens  must  be  excluded  trom  the  ligature ;  (2)  at  least 
three  or  four  venous  trunks  must  remain  untied;  and  (3)  the  veins  must  be  tied  at 
the  bottom  as  well  as  at  the  top  of  the  scrotum — that  is,  at  the  globus  minor  of  the 
epididymis  as  well  as  in  the  spermatic  cord.  The  exclusion  of  the  vas  deferens 
secures  the  patulence  not  only  of  this  important  duct,  but  also  of  the  spermatic 
artery  which  accompanies  it:  ligation  of  this  artery  has  been  known  to  cause 
necrosis  or  atrophy  of  the  testicle.  The  obliteration  of  all  venous  trunks  also 
renders  atrophy  of  the  testis  probable;  hence  the  necessity  for  leaving  some 
untied. 

The  third  injunction — to  tie  at  the  bottom  as  well  as  at  the  top  of  the  scrotum 
— is  the  result  of  the  frequent  experience  that  ligation  of  the  veins  above  the  tes- 
ticle only  (in  the  spermatic  cord)  has  often  failed  to  cure  the  varicocele;  for  the 
veins  of  course  fill  from  below,  and  such  ligation  leaves  a  large  mass  of  dilated  veins 
aroun<l  the  testicle  constantly  full  of  blood. 
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The  operation  is  thus  performed :  The  patient's  groin  and  scroba 
are  thoroughly  shaved  and  cleansed ;  a  clean  rubber  band,  applied  vluk 
the  patient  stands,  is  made  to  constrict  the  scrotum,  passing  over  tk 
root  of  the  penis :  this  organ  is  enclosed  in  aseptic  gauze  and  kept  oil 
of  the  way  against  the  suprapubic  space  by  a  bandage  around  the  hipi 
Anaesthesia  may  be  general  or  local  (two  drachms  of  a  1  per  oenL 
cocaine  solution  injected  into  the  skin  over  the  cord  and  epididvnmi 
A  longitudinal  incision  two  inches  long  divides  the  scrotum  below  tk 
rubber  band ;  the  enlarged  veins  are  lifted  into  the  wound ;  the  vu 
deferens — distinctly  recognizable  as  a  hard  cord — is  kept  carefully  air 
from  the  wound  by  the  thumb  and  finger  of  an  assistant ;  the  bunch  ol 
veins,  excluding  three  or  four,  is  very  tightly  ligated  en  masse  with  silk 
at  two  jK)ints,  above  the  testicle  and  opposite  the  globus  minor;  some 
surgeons  place  a  third  ligature  between  these  two.  The  ligatures  an 
cut  short;  a  drain  consisting  of  a  few  strands  of  catgut  is  carriel 
through  a  puncture  in  the  bottom  of  the  scrotum ;  the  wound  dusted 
with  iodoform  and  closed  ;  iodoform  gauze  dressing  and  rest  in  bed  for 
a  week  follow.  After  this,  as  after  other  operations  on  the  genitals  or 
rectum,  tcmporar}'  retention  of  urine  may  occur,  requiring  tne  catheter 
for  a  day  or  two. 

Hydrocele. 

By  hydrocele  is  meant  an  accumulation  of  serous  fluid  in  the  tunicji 
vaginalis ;  it  may  be  acnU  or  chronic.  The  acute  form  is  alw*ays  second- 
ary to  trauma,  inflammation  of  epididymis  or  testicle,  or  a  general  infec- 
tion such  as  pyaemia. 

It  usually  subsides  without  other  treatment  tlian  rest  and  hot 
fomentations ;  if  suppuration  occur,  incision  and  drainage  are  needed. 
Chronic  hydrocele  is  the  condition  meant  by  the  term  hydrocele  unles* 
otherwise  specified. 

The  fluid  accumulates  slowly  and  lasts  indefinitely ;  the  tunica  and  the  tub- 
serous  connective  tissue  may  become  greatly  thickened  and  hardened  ;  calcareous 
deposits  are  observed  and  osseous  formations  are  sometimes  seen.  The  extreme 
thickening  may  involve  the  scrotum  ;  the  opposing  surfaces  of  the  tunica  beoome 
adherent,  the  fluid  absorbed,  and  the  entire  mass — ^the  testicle  and  its  greatly  thick- 
ened covering — constitute  a  solid  tumor  suggestive  of  cancer.  This  condition  i« 
considered  a  chronic  inflammation,  and  is  called  periorchitiSf  adhesive  or  prolife- 
rating. 

Symptoms  and  Diagnosis. — Chronic  hydrocele  causes  only  mechan- 
ical symptoms — a  swelling  of  the  scrotum  and  a  dragging  sensation  doc 
to  the  extra  weight. 

The  DIAGNOSIS  is  not  usually  difficult :  the  tumor  is  pear-shaped  and 
sharply  limited  outside  of  the  inguinal  canal  (unless  there  be  also  hydro- 
cele of  the  cord) ;  there  is  more  or  less  distinct  fluctuation. 

The  classical  test  of  iramhicence — interposing  the  tumor  between  a  lighted 
candle  and  the  surgeon's  eye — usually  shows  the  translucence  of  the  greater  pirt 
of  the  mass,  the  contained  testicle  and  epididymis  being  opaque.  This  teet  is  lev 
successful  when  there  is  much  thickening  of  the  connective  tissuea.  The  inodefB 
test  is  a  clean  aspiration,  which  must  always  succeed  except  in  casee  of  advanced 
])eriorchiti8  with  absorption  of  the  fluid. 

Treatment. — There  are  two  recognized  modes  of  treatment :  (1) 
the  induction  of  an  adhesive  inflammation  which  shall  unite  the  opposite 
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layers  of  the  tunic  and  thus  obliterate  the  cavity  :  this  may  be  attempted 
by  injection  of  irritating  substances  (carbolic  acid)  or  by  incision  and 
|iacking  ( Volkmann's  operation) ;  and  (2)  excision  of  the  entire  tunica 
excepting  only  the  part  adherent  to  testis  and  epididymis. 

Injection, — The  scrotum  having  been  carefully  cleansed  and  the  testicle  grasped 
^y  the  surgeon's  left  hand,  a  lar^e  aspirating  needle  is  passed  into  the  sac  away 
from  the  testicle^  the  fluid  permitted  to  escape,  and  ten  to  twenty  minims  of  95  per 
^nt  carbolic  acid  injected ;  the  sac  should  then  be  so  manipulated  as  to  spread 
J^e  injected  acid  over  its  surface — an  important  item.  The  patient  is  kept  quiet 
^  a  day  or  two,  and  then  permitted  to  go  about  with  the  testicle  properly  sup- 
Ported.  The  scrotum  again  swells  and  becomes  doughy,  as  if  refilling  with  fluid, 
^Ut  io  a  week  or  so  the  new  swelling  subsides  permanently. 

(hutions, — Tincture  of  iodine,  formerly  so  much  used  for  this  injection,  should 
^^€9er  be  emphyed,  because  the  inflammatory  reaction  is  sometimes  extremely  severe 
^d  followed  by  sloughing  of  the  scrotum,  with  perhaps  a  fatal  result. 

Qreat  care  should  be  taken,  before  the  acid  is  injected,  to  see  that  the  point  of 
Ue  needle  b  still  within  the  cavity  of  the  tunica ;  for  the  collapse  of  the  sac  as  the 
Qoid  escapes  may  leave  the  needle  outside  of  the  serous  cavity,  in  which  case  the 
^id  would  be  injected  into  the  scrotal  tissues,  causing  serious  damage. 

The  only  objection  to  this  operation  is  its  uncertainty,  relapses  of  the  hydro- 
cele being  frequent. 

Free  incmon  t//«//  packing  of  the  sac  with  iodoform  gauze,  the  cut 
edges  of  the  tunica  being  sewn  with  ca^ut  to  the  edges  of  the  skin,  is 
a  simple  and  safe  operation  (done  aseptically)  which  can  be  performed 
under  cocaine  amcsthesia.  Unfortunately,  it  is  not  a  certain  cure,  recur- 
rence having  l)een  occasionally  observed. 

ExcUion  of  the  sdc^  which  can  usually  be  peeled  away  from  the  adhe- 
rent scrotum  before  the  sac  is  opened,  is  the  only  positive  cure  :  the  objec- 
tions are,  first,  that  it  requires  general  aniesthesia,  and,  second,  that  very 
free  oozing  of  blood  may  occur  from  the  raw  surfaces  unless  firm  pres- 
sure is  maintained  for  a  day  or  two  after  operation. 

Operations. 

The  following  operations,  needful  for  the  relief  of  various  morbid 
conditions,  have  not  been  described  in  the  text. 

Circumcision. — The  patient,  if  a  child,  should  be  chloroformed ;  in 
an  adult  local  anesthesia  is  induccnl,  after  constriction  of  the  penis  by  a 
rubber  band  around  its  root,  by  the  subcutaneous  injection  intc)  the  dor- 
sum of  the  organ  just  in  front  of  this  band  of  a  half  drachm  of  a  10  i)er 
cent,  cocaine  solution.  The  {mrts  are  cleansed  ;  a  snap  forceps  seizes  the 
muco-cutaneous  junction  of  the  foreskin  on  cither  side :  by  means  of 
these  an  assistant  draws  the  prepuce  well  forward  from  the  glans,  which 
is  pressed  back  by  the  left  hand  of  the  oj)erator.  With  sharp  scissors 
(with  or  without  the  aid  of  a  clamp)  the  foreskin  is  amputated  just  in 
front  of  the  glans.  The  skin  now  retracts,  while  the  cuff  of  mucous 
membrane  remains  over  the  glans ;  this  cuff  is  split  with  scissors  in  the 
middle  line  (sometimes  adhesions  to  the  glans  must  be  broken  up  by  means 
of  a  probe),  and  each  segment  cut  off  close  to  the  penis,  leaving  a  fringe 
only  about  a  quarter  of  an  inch  broad.  The  skin,  if  excessive,  must  be 
again  drawn  beyond  the  glans  and  another  s(»ction  suip|)ed  off.  The 
constricting  band  is  removed,  any  spurting  vessels  are  twisted  or  ligated, 
and  the  cut  edges  of  skin  and  mucous  membrane  are  united  by  eight  to 
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twelve  interrupted  catgut  sutures,  the  stitches  passing  through  thcimff* 
vening  subcutaneous  tissues.  The  seam  is  dusted  Mith  iodoform  urW 
tin,  dressed  with  gauze,  and  a  rubber  condom  (whose  narrow  neck  ii 
split  to  avoid  constriction)  is  drawn  over  the  hole.  The  tipuf  thiaonih 
dom  is  then  cut  off  and  the  edges  fastened  to  the  surface  of  the  glaod 
with  collodion,  to  prevent  leakage  of  urine  into  the  dressing. 

Cautions. — The  essential  of  success  is  the  complete  removal  of  redundant  ion- 
skin,  especially  of  the  mucous  layer,  of  which  only  enough  should  be  left  for  ik 
insertion  of  stitches — not  more  than  one-fourth  of  an  inch.  A  broad  frinprenll 
in  great  swelling,  often  suppuration,  and  after  healing  an  unDeoeman'  (lefirmitr 
due  to  redundant  tissue.  This  removal  of  the  mucous  layer  should  be  doDeiid 
especial  thoroughness  on  the  under  surface  of  the  penis. 

In  amputating  the  foreskin  the  scissors  must,  of  course,  not  be  {>ermitte4lto(i 
the  glans  itself.  Some  oedema,  perhaps  ecchymosis,  occurs  at  the  point  of  oociiM 
injection. 

Free  evacuation  of  the  bowels  and  bromide-of-camphor  pills  at  night  will  aadl 
in  preventing  painful  erections  and  oozing  of  blood  durine  sleep.  The  irooDdii 
re-dressed  in  three  or  four  days,  and  should  be  entirely  healed  in  eight  or  ta 
davs.  The  patient  need  not  keep  his  bed  at  all,  though  the  healing  is  more  npi 
if  he  does  so. 

External  Urethrotomy. — In  this  operation,  also  called  perineal  td 
membranous  urethrotomy,  the  membranous  urethra  is  openeil  by  an 
incision  through  the  perineum.     It  is  thus  performed  : 

The  patient  is  anaesthetized,  the  rectum  evacuated,  tlie  bladder  irri- 
gated, and  five  or  six  ounces  of  an  antiseptic  fluid  injected  into  it ;  the 
perineum  and  posterior  scrotal  wall  shaved  and  cleansed.     The  leg^  and 
thighs  are  held  fully  and  symmetrically  flexed  (lithotomy  position);  a 
grooved  staff  introduced  until  its  point  enters  the  prostatic  urethra  and 
its  shaft  stands  about  vertically,  is  firmly  held  by  an  assistant,  who  keep 
the  beak  well  against  the  under  surface  of  the  symphysis.    The  serotun 
is  held  upward,  exposing  the  perineum ;  with  a  long-bladed,  fuII-bellicd 
scalpel  the  surgeon  makes  a  vertical  incision  an  inch  long  through  the 
skin  in  the  median  line,  its  lower  end  about  an  inch  alK>ve  the  anus.    The 
lubricated  fore  finger  of  the  left  hand  is  then  passed  into  the  rectum  and 
rests  against  the  staff  where  it  enters  the  pn>state.     The  knife  is  then 
turned  edge  upward  and  held  horizontally ;  its  point  is  entered  at  the 
lower  end  of  the  skin  incision,  and  is  thus  passed  through  the  perineal 
tissues  till  the  point  enters  the  groove  of  the  staff;  this  movement  can 
be  guided  by  the  finger  in  the  rectum.    The  knife,  still  held  horizontally 
and  its  point  kept  in  the  groove,  is  then  drawn  upwanl  until  its  shaft 
reaches  the  upi)er  end  of  the  skin  incision  ;  by  this  movement  the  mem- 
branous urethra  is  freely  opened.    The  knife  is  then  drawn  horizontally 
toward  the  operator  and  away  from  the  staff,  cutting  its  way  out.    A 
grooved  director  or  stiff  probe  is  then  passed  into  the  incision  to  the  staff, 
and  along  the  groove  of  the  latter  into  the  bladder.    The  staff  and  fin^T 
in  the  rectum  are  now  withdrawn,  and  the  fore  finger  of  the  right  hand 
worms  its  way  through  the  wound,  along  the  director  as  a  guide,  into 
the  bladder.    A  dniinage-tube  is  passed  about  an  inch  into  the  bladder  (if 
of  rubber,  it  should  be  held  in  position  by  a  silk  suture  thn)ugh  tlie  cot 
edges  of  the  skin) ;  the  bladder,  urethra,  and  wound  are  well  irrigated; 
ioiloform  gauze  is  lightly  packed  around  the  tube,  and  a  T-bandap' 
api)lied. 

Perineal  Section. — Tliis  differs  from  the  operation  just  described, 
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ternal  urethrotomy,  in  that  it  is  made  without  a  guiding  staff :  the 

term  is  uuplied  to  the  operation  in  eases  of  stricture  too  tight  to  permit 

the  introauction  of  a  guide  through  the  membranous  urethra.     A  staff  is, 

however,  passed  as  tar  as  possible,  since  its  point  aids  the  surgeon  in 

locating  the  position  of  the  membranous  urethra. 

It  is  ulentical  with  the  former  operation,  except  that  a  narrow  knife  with  long 
^Ude  id  used,  and  that  this  knife,  innt^ad  of  being  parsed  through  the  perineum 
into  the  groove  of  the  staff,  is  steadily  and  cautious! v  passed,  guided  by  the  finger 
^  the  rectum,  to  the  i>oint  where  the  staff  ought  to  be — that  is,  to  the  apex  of  the 
prostate.  The  knife  is  withdrawn  and  a  director  or  probe  introduced  into  the 
*oaiid  and  the  prostatic  urethra.  The  space  between  this  director  and  the  end  of 
^6statris  the  location  of  the  membranous  urethra,  which  should  then  be  carefully 
^pened  with  a  knife,  and  a  full-sized  sound  passed  into  the  bladder  before  the 
^'rector  is  withdrawn.  The  operation  is  by  no  means  so  simple  as  the  description ; 
'Indeed,  it  is  apt  to  be  one  of  the  most  trying  and  delicate  procedures  in  urinary 
•^rgery. 

Suprapubic  Cystotomy. — The  patient  is  ansesthetized,  the  rectum 

^Inptied ;  pubes,  scrotum,  and  perineum  are  shaved  and  clejinsed ;  the 

^ladder  is  well  irrigated ;  five  to  eight  ounces  of  warm  antiseptic  fluid 

^re  injected  and  retained  by  a  light  rubber  band  around  the  penis.    The 

^Mtient  is  placed  in  the  Trendelenburg  i)osition — tliat  is,  on  an  inclined 

plane  which  raises  the  hips  twelve  to  eighteen  inches  above  the  shoulders. 

Ao  incisicm  three  inches  long,  its  lower  end  half  an  inch  1k?1ow  the  upper 

inirdcr  of  the  symphysis,  is  then  made  in  the  median  line  down  to  the 

recti  muscles ;  these  are  separated  by  the  handle  of  the  scaljwl  and  kept 

apart  by  blunt  retractors.     The  operator's  finger  is  then  passed  down  the 

poAterior  surface  of  the  symphysis  to  the  blacider  and  presses  the  pre- 

ve^iical  fat  upward  toward  the  peritoneal  fold.     A  tenaculum  seizes  the 

muscular  wall  of  the  bladder  ncjir  the  upper  angle  of  the  wound  ;  a 

f^harp-pointed  knife  is  then  plunged  through  the  bladder- wall  near  the 

symphysis,  making  a  cut  half  an  inch  long,  and  is  quickly  followed  by 

the  finger  before  the  contained  fliud  escaiKjs.     After  the  calculus,  vesical 

or  prostatic  tumor  lias  been  Removed  and  the  bladder  irrigjited,  a  large 

rubber  drain  with  lateral  Ojxjnings  at  the  end  is  passed  through  to  the 

bsisc  of  the  bladder  and  stitched  to  the  skin :  around  this  iodoform  gauze 

is  lightly  packed,  and  the  upjKjr  end  of  the  wound  is  closed  by  sutures 

|xi.s.sing  through  skin  and  recti  muscles.     The  usual  dressings  are  aj^plied 

around  the  tube. 

Man^  modifications  of  this  procedure  are  used  in  special  cases :  sometimes  the 
bladder  is  distended  with  air  instead  of  water — an  excellent  plan  when  the  blad- 
der is  weakened  by  ulceration,  since  the  danger  of  rupture  is  less.  Some  surgeons 
Btill  diiitend  the  rectum  by  means  of  an  oblong  rubber  bag  (Peterson's);  some 
tititoh  the  cut  edges  of  the  bladder  to  the  edges  of  the  skin  wound.  While  none 
of  these  measures  are  desirable  as  routine  practice,  yet  it  is  usually  wise  (especi- 
ally if  the  urine  be  foul)  to  make  a  perineal  urethrotomy,  insert  a  metal  drain 
(Watson's  or  Belfield's),  and  close  the  supervening  bladder  wound  with  catgut 
ziutures,  leaving  a  strip  of  iodoform  gauze  in  the  wound  above  the  bladder.  The 
danger  of  septic  infection  and  peritonitis  i.s  greatly  diminished  by  this  method. 

Nephrotomy. — The  kidney  may  l>e  reached  by  an  incision  through 
the  loin  or  thnnigh  the  abdominal  wall :  the  former  is,  for  obvious 
reasons,  the  incisirm  of  choice,  and  the  latter  is  ran^lv  necessarv. 

The  lumbar  incision  should  begin  at  the  out<T  margin  of  the  siiero- 
lumbalis  muscle  (two  to  four  inches  from  the  spinous  process)  about  half 
an  inch  Mow  the  last  rib,  and  it  should  l)e  extended  {)arallel  with  this 
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rib  for  three  or  more  inches,  cutting  down  to  the  muscle.     The 
layers  are  separated  down  to  the  strong  layer  of  lumbar  fascia  Qoderii- 
ing  the  transversalis  muscle :  when  this  is  divided  in  the  line  uf  At 
superiieial  incision,  the  perirenal  fatiadk- 
FiQ.  223.  covered,  moving  up  and  aown  synchrooousli 

with  the  respiratory  moveiuentti  of  tbedii- 
phragm.  The  finger  and  thumb  pBaaed  m» 
the  wound  detect  the  kidney  a.»  a  ewUd  bodf 
which  should  be  drawn  into  the  inrJKion  lu 
exposed  by  dissection  of  its  fatty  oaveknt 
The  organ  being  tirmlygmsped  with  tbcKft 
liand,  a  sharp,  narrow  knife  is  |hu^  frm 
the  convex  border  tu  the  pelvis  of  the  kidnn 
and  withdrawn,  making  an  incision 
cieutly  large  to  permit  the  entrance  uf  iat 
operator's  fore  finger.  A  culcultit  is  detrcud 
and  removed  or  a  flexible  probe  posMd  duii 
the  ureter :  after  the  manipulation^'  Id  tW 
pelvis  lire  concluded,  the  etiges  of  the  kidntr 
wound  are  compressed  for  a  minute  or 
whereby  hemorrliage  is  usually  eumpleifh 
*"Xio'iwit'udiriri'^'?''eVti<»i'incfii:     arrested.     A  rubber  drain  is  stitched  in  tbt 

ttSilS  '""iaIITstKnT'    '"■       '^'™''  .""^'f  "^^  ,'''/  **>""*''  *^'',*=''    '"  ''S*'!''' 

Eicked  with  iodoform  gauze,  the  reniuuKkr 
y  deep  and  superficial  sutures. 

The  one  defect  in  the  lumbar  incision  m  the  limited  R^ace  afforded r  toreiMdi 
this  various  procedures  have  been  adopted.  Thus,  a  pillow  is  placed  uodcrlM 
opposite  loin,  the  usual  method ;  an  aHsistant  may  firmly  prcae  upon  the  pMirst'i 
abdomen  so  as  to  force  the  kidney  into  the  iround.  A  great  increase  in  upace  ud 
convenience  of  manipulation  can  be  secured  by  making  a  second  incision,  whirk 
shall  extend  from  the  middle  of  the  first  to  the  iliac  crest — the  so-called  eombiiKd 
inciaion. 

Since  the  twelfth  rib  is  found  to  be  rudimentary  in  about  5  per  cent,  of  vurt. 
it  it  very  important  that  the  mrgroa  count  the  pntienft  rib>  before  niakiug  the  incitiia. 
iiince  the  knife  entering  half  an  inch  below  the  eleventh  rib  would  open  theplnnl 
cavity  and  cause  a  probably  fatal  collapse  of  the  lung — an  accident  which  ha 
actually  occurred. 

Nephrectomy. — The  combined  incision  already  described  affords tbf 
space  necessary  for  removal  of  the  kidney  Mn/es*  this  organ  be  ffrrailf 
eniargaf,  in  vhich  case  nephrectomy  xliouid  be  done  by  laparotomy.  yOtn 
the  combined  lumbar  incision  has  been  made  tlie  fingers  are  gently  in- 
sinuated around  tlie  cuds  and  convex  borders  of  the  kidney,  sna«  la 
8e[)arate  it  completely  from  its  fatty  capsule,  leaving  tlic  rennl  ves»*l» 
and  ureter  iis  a  pedicle.  When  possible,  the  arteiy  should  be  [isain] 
separately,  though  sometimes  it  is  necessarj'  to  tie  all  the  vessels  r» 
■nuixne :  stout  silk  ligatures  are  passed  around  the  vessels  by  means  rf 
large  aneurism  needles.  Ligature  enmasw  should  be  reinforced  bvi 
clamp  to  bo  left  in  jKtsition  for  forty-eight  hours.  During  the  entiff 
manipulatiiin  gniit  care  should  be  taken  not  to  pull  strongly  upun  th* 
reuiil  vessels.  The  ureter  should  be  llgated  separately,  and  its  stump 
.sterilized  with  carbolic  acid.  The  wound  should  he  closed,  drainediavl 
dressed  in  the  usual  aseptic  manner. 
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Sperznato-oystotomy. — The  seminal  vesicles,  when  the  seat  of 
aUMJtc  suppuration,  can  oflen  be  emptied  into  the  urethra  by  gentle 
pressure  with  the  fiuger  in  the  rectum ;  in  some  cases  acute  distention 
of  the  vesicles  with  pus  has  been  treated  by  incision  from  the  perineum, 
^he  knife  being  guided  by  a  finger  in  the  rectum. 

Chronic  suppuration  of  the  vesicles  is  likewise  usually  amenable  to 

treatment  by  repeated  milking  or  stripping  of  these  organs,  as  already 

described.     In  some  cases,  however,  persistent  treatment  by  this  method 

fails :  in  two  such  instances  the  writer  has  opened  a  chronically  distended 

vesicle  in  the  following  way :  The  anaesthetized  patient  is  laid  upon  the 

affected  side,  tlie  rectum  emptied,  cleansed,  and  blocked  with  iodoform 

gauze  about  four  inches  above  the  anus.      The  sphincters  are  then 

stretched  by  the  thumbs,  and  the  anus  kept  patent  by  retractors.     A 

longitudinal  incision  half  an  inch  long  is  made  through  the  mucous 

membrane  of  the  rectum  over  the  lower  end  of  the  distended  vesicle ; 

this  sac  is  then  gently  drawn  into  the  wound  by  means  of  an  aneurism 

needle  and  incised ;  its  cavity  is  explored  and  cleansed  witli  a  probe. 

In  one  case  two  small  calculi,  blocking  the  ejaculatory  duct,  were  found 

and  removed.     Possibly  this  operation  may  be  often  useful  in  cases  of 

chronic  spermato-cystitis  which  have  resisted  less  radical  treatment. 


DISORDERS  OF  INSEMINATION. 

The  deposit  of  motile  spermatozoa  in  the  vagina — insemination — ^is  the 
function  oi  the  male  in  reproduction.  Imperfections  in  this  function  are 
known  clinically  as  impotence  and  sterility :  the  former  means  inability 
to  copulate,  the  latter  (when  not  due  to  impotence)  implies  the  absence 
of  moving  spermatozoa  from  the  semen. 

Impotbnce. 

Inability  on  the  part  of  the  male  to  copulate,  when  not  the  result 
of  malformation,  is  aue  to  one  of  two  phenomena — premature  ejacula- 
tion or  imperfect  rigidity  of  the  penis.  Both  are  often  exhibited  by  the 
same  patient,  the  habit  of  early  ejaculation  having  existed  for  some  time 
before  erectile  |)ower  fails. 

The  PATHOLOGY  of  this  condition  is  explained  by  a  consideration 
of  the  process  of  normal  copulation.  The  enlargement  and  hardening 
of  the  penis,  constituting  normal  erection,  is  due  to  the  distention  oi 
the  cavernous  and  spongy  bodies  with  blood  :  this  distention  is  brought 
about  by  the  dilatation  of  the  penile  arteries  and  the  constriction  of  the 
venous  exits ;  the  latter  effect  is  produced  by  the  contraction  of  the 
perineal  and  penile  muscles  innervated  by  branches  of  the  second  sacral 
nerve  proceeoing  from  the  g-enital  centre  in  the  lumbar  cord. 

This  ffCDital  centre  responds  to  a  stimulus  from  either  of  two  sources — the 
brain  or  the  nenre-endings  distributed  in  the  penis  from  prostate  to  glans.  Erec- 
tion, then,  may  be  induced  through  excitement  of  this  centre  by  influences  from 
above — sexual  thoughts  or  congestion  of  the  upper  cord  (as  in  the  priapism  which 
often  follows  fracture  of  the  cervical  vertebrae),  or  by  influences  from  the  periph- 
ery, such  as  friction  of  the  glans,  irritation  of  the  ?jinie  by  a  tight  prepuce,  con- 
gestion of  the  prostatic  urethra  by  a  distended  bladder  (morning  erections)  or  by 
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gonorrhoeal  inflammation.    The  genital  centre  may  also  be  directlv  stimukudbr 
certain  substances  taken  into  the  blood — cantharidcs,  muscariDe,  alcohol. 

Feeblenem  or  complete  absence  of  erection  may  therefore  be  due  to  ant 
one  of  the  following  factors  : 

(1)  Inhibition  of  the  genital  centre  from,  the  brain,  iudueed  by  emo- 
tion— fear,  anxiety,  disgust,  grief ;  siieh  impotence  is  transient,  ceasing 
when  a  normal  emotional  balance  is  restored. 

(2)  Di^ea^es  of  the  spinal  cord,  such  as  locomotor  ataxia. 

(3)  Exhaustion  of  the  genital  centre  by  excessive  activity,  whether  by 
intercourse  or  by  masturbation. 

(4)  Depression  of  the  genital  centre  through  a  vice  of  nutrition,  soA 
as  diabetes  mellitus  and  chronic  alcoholism. 

(5)  Disturbances  of  nerve-endings  in  the  genital  organs— especially 
prostate  and  testicles — due  to  inflammation  in  these  organs.  Thisji* 
clinically  the  commonest  cause  of  impotence. 

Ejaculation  of  semen  is  accomplished  by  the  same  nervous  apparatus*  wb«ii 
stimulated  to  a  higher  degree,  usually  through  friction  of  the  peripDerul  nerre*  m 
the  glans.  It  consists  of  a  contraction  of  the  genital  muscles,  b^inning  with  tbc 
fibres  on  the  broad  ligament  and  seminal  vesicles,  and  continuing  through  the 
prostate  and  perineal  compressors.  Premature  ejaculation,  like  imperfect  erection, 
may  be  caused  by  a  mental  influence  or  by  disease  of  the  peripheral  nerve». 

Clinically,  the  most  frequent  cause  of  impotence  is  c/ironic  inflammth 
tion  of  the  prostate  and  appendages;  and  this  results  either  from  goDo^ 
rhoeal  infection  of  these  organs  or  from  sexual  excess,  whether  in  venery 
or  in  masturbation. 

The  subject  of  this  chronic  inflammation  oflen  complains  of  pain  in  the  sacnim 
(which  he  tninks  indicates  kidney  disease),  le^  frequentlv  in  the  suprapubic  regimi, 
perineum,  rectum,  testicles,  ana  penis:  the  last-namea  organ  is  often  cold  tod 
shrunken.  Anxiety  and  despondency  are  marked ;  the  patient  frequently  insperto 
the  external  organs,  notes  and  broods  upon  every  trivial  deviation  from  what  he 
considers  the  normal  condition ;  he  is  sure  that  one  testicle  hangs  down  too  far,  etc 

The  subject  complaining  of  impotence  should  be  carefully  intem> 
gated  as  to  previous  gonorrhoea  and  sexual  excess ;  then  a  digital  exam- 
ination of  testicles,  prostate,  and  seminal  vesicles  should  be  made,  the 
latter  organs  being  gently  pressed  or  "milked."  This  milking  pmces? 
often  causes  a  discharge  of  milky-looking  fluid  from  the  meatus,  in  which 
the  microscope  reveals  leucocytes,  fatty  epithelium,  and  sometime^ 
motionless  spermatozoa. 

Diagnosis. — Two  questions  must  be  answered:  (1)  Does  impotenct 
really  exist  ?  and  (2)  To  what  is  it  due  f  The  patient's  experience  can 
alone  answer  the  first  question  ;  the  physician  must  estimate  how  mucii 
of  the  failure  is  due  to  emotional  disturbance,  for  in  some  case^  a  raan 
fails  in  intercourse  simply  because,  having  as  a  boy  masturbated,  he  is 
terrified  by  the  perusal  of  the  quack  circulars  and  pamphlets  so  widelv 
distributed. 

If  imperfect  sexual  power  seems  likely  to  exist,  it  must  next  be  decidfd  to 
which  of  the  recognized  causes  (above  mentioned)  this  shall  be  attributed  by  the 
methods  of  examination  already  described. 

Treatment. — The  treatment  of  impotence  will  naturally  dejKwl 
upon  the  c^iuse  :  w  hen  due  to  diabetes,  etc.,  the  treatment  of  tfie  sexual 
deficiency  is  that  of  the  gcuieral  condition.  When  sucli  morbid  stau^ 
have  been  occluded,  the  treatment  is  mental  and  local. 


^n      Tnwnir  c»aea  thp  omotional  is  tbu  chief  element:  in  nearly  all  it  must  be  pen- 

H  sdtwl,  fnr  even  when  there  ix  an  organic  cause,  the  mental  deapundency  aggra- 

H  nla  llie  trouble.    Tht  chief  remedy  for  the  emotional  element  is  faith  in  an  early 

H  iKDwrf;  and  this  should  be  encouraged  when  such  faith  is  warranted.    The  next 

H  mnlioaij  remedy  is  prohibitino  of  all  sexual  dalliance,  not  merely  of  intercourse ; 

H  forllic  perversity  of  numan  nature  makes  this  a  valuable  stimulus  Co  the  sexual 

H  limiieuid  capacity,  and  such  patients  not  intrequently  cttnfess  after  a  time  thai 

V  tiler  btvesucceasliiily  violated  the  injunction. 

W  The  loctU  treabiwnt  ifi  that  for  chronio  inflammation  of  the  prastate 
I  «iil  Appendages  already  desetibed — "milking"  of  these  oi^ne,  the 
K  fii^sige  of  larger  sonnd,«,  deep  injections  of  hydmatiu  or  weak  silver- 
I  nitmteeoliitioii,  allcrnatliie  hot  and  cold  siwDging  of  the  perinetini  and 
B  aKrnal  gpnitaU,  and  pills  of  camphor  monobromide.     In  cases  of 

■  MhausHon  of  the  genital  centre  by  sexnal  excess,  rest  from  all  sexual 

■  pxdtenient  Ls  impcnttive;  mental  and  physical  diversion  ia  im|)ortant; 

■  stn,>linine,  phraphorus,  and  belladonna  are  sometimes  useful, 

■  The  PROGSOSis  varies  with  two  factors — the  cause  of  the  impotence 
'  "111  the  n^  of  the  patient :  the  moat  favorable  cases  are  those  due  to 

gwiorrlicpa  and  in  young  or  middle-^ed  men ;  these  usually  recover 
">nip!etely  in  a  few  montns.  In  cases  of  impotence  due  to  sexual  excess 
"■e  pn^^nosis  is  less  favorable. 

Treatment  must  usually  be  continued  for  several  months. 


In  the  majority  of  unfruitful  marriages  the  cause  of  sterility  is  located 
'  the  female ;  in  a  minority — perhaps  10  per  cent. — in  the  male. 

Failure  to  fertilize  Ihefcnuile  may  be  due  either  to  inability  to  ejrct  the 
initial  fluid  into  t/te  vatpna  (impotence)  or  to  the  oAscnce  of  motile 
^^*ermalomn  from  that  fluid  (HerilHy  proper) :  the  latter  condition  may 
rooexist  with  ix?rfect  power  to  copulate.  In  some  cases  no  spermatozoa 
K*'halever  are  found  in  the  semen — a  condition  known  as  azoogpei-mia, 
^*Wd  doc  either  to  lack  of  secreting  cells  in  the  testicles  or  to  obstruction 
Eft*  the  seminal  canals.  The  fibroid  or  ciwiifp/ioid  testicle  usually  produces 
">  jierfect  apemmtozoa,  and  testicles  retained  in  the  abdomen  or  groin 
i-  apt  tJi  be  sterile.  Obstructions  to  the  passage  of  spermatozoa  may 
?  due  ti>  malformations  or  to  inflammatory  exudates  in  epididymis  or 
iciihitory  duct  (from  gonorrh<Ea)  or  urethra  (stricture). 

Sometimes  the  semen  contains  perfectly  formed  spermatozoa,  which  are.  how- 
ever, even  when  tirot  emitted,  nearlv  or  quite  motionless  ;  this  absence  of  motion, 
^•Hailine  sterility,  ia  due  to  a  catarrhal  condition  in  some  part  of  the  seminal  tubes, 
^^>eci ally  the  prostate  and  seminal  vesiclea;  for  the  spermatozoa,  motion lesn  in 
-Qle  testicle,  are  normally  aroused  to  movement  by  contact  with  the  prostatic  eecrc- 
'non  ;  when  this  is  abnormal  from  chronic  inflammation  of  the  prostatic  follicles. 
I'Wie  spermatozoa  may  exhibit  feeble  movements  or  none  at  all. 

The  TREATMENT  of  stcriHty  is  determined  by  the  cause :  if  examina- 
tion (if  the  freshly-passed  semen  {received  in  a  condom)  shows  no  sper- 
OoatoEoa,  treatment  is  useless  unless  a  chronic  double  epididymis  exist, 

I'n  which  case  persistent  massage  of  the  indurated  tiesnea  with  mercurial 
dntmeiit  may  W  made.  If  spermatozoa  be  present,  but  motionless,  the 
asiial  treatment  for  chronic  inHammatiun  of  prostate  and  vesicles  should 
be  instituted. 
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Involuntaby  Seminal  Dischabges. 

These  occur  in  two  ways — as  nocturnal  emissions,  caused  bv  contriN 
tions  of  the  genital  muscles,  and  as  spermatorrhoea  due  to  the  muscular 
contractions  incident  to  defecation  and  micturition. 

Seminxil  emissions  with  the  nocturnal  orgasm,  occurring  during  slti| 
and  preceded  by  an  erotic  dream,  are  experienced  by  healthy,  continent 
men  at  intervals  of  ten  to  thirty  days :  when  not  follow^ed  by  lanpit»r 
and  fatigue,  they  may  be  considered  compatible  with  health. 

Emissions  occurring  at  short  intervals,  and  followed  by  lassiitiule  and 
sacral  pain,  usually  indicate  abnormal  excitement  of  the  genital  trail 
They  are  common  in  boys  and  young  men  who  have  practised  inasitur- 
bation  for  a  long  time ;  also  in  those  who  indulge  in  sexual  excitement 
without  intercourse  ;  and  they  often  result  from  the  extension  of  a  p»ii- 
orrhoeal  inflanmiation  to  the  prostate  and  seminal  vesicles. 

Frequent  emissions  cause  great  anxiety  and  despondency  in  youths  who  hivr 
practised  masturbation  and  have  been  led  to  belieye  that  nocturnal  eminooi 
inevitably  cause  early  loss  of  virility. 

Treatment. — The  patient  should  be  assured  that  involuntary  emt" 
sions  do  not  indicate  destruction  of  the  genital  organs,  and  that  the 
majority  of  boys  have  at  some  time  practised  masturbation.  He  skooM 
be  instructed  to  avoid  dalliance  and  ungratified  sexual  excitement.  Con- 
stipation and  alcohol  must  be  carefully  avoided. 

Monobromide  of  camphor,  two  grains  nighl  and  morning,  will  usually  diminish 
the  excitability  of  the  genital  centre  in  the  cord,  and  thereby  lenethen'the  btfr 
vals  between  nocturnal  emissions.  Local  measures  which  reduce  the  congestion  of 
the  prostate  and  seminal  vesicles,  already  mentioned,  should  be  used — large,  cold 
sounds,  milking  of  the  parts,  deep  injections  of  hydrastin,  the  hot  and  eokl 
douche,  etc. 

SpermatorrhoBa  is  the  term  designating  the  involuntary  escape  of 
seminal  fluid,  without  orgasm  or  even  erotic  thoughts:  it  occure 
almost  always  at  the  close  of  defecation  or  micturition.  In  the  strict 
sense,  which  implies  that  the  escaping  fluid  contains  spermatozoa,  ^ 
is  a  relatively  rare  condition,  exempt  as  the  result  of  straining  at  stool 
when  the  seminal  vesicles  are  full,  and  this  may  happen  to  the  healthiest 
man.  The  escape  from  the  meatus  of  a  few  drops  of  milky  fluid  duriif 
defecation  is,  however,  common  :  this  fluid  is  usually  prostatic  setrtium 
containing  no  spermatozoa,  and  the  condition  should  be  called  proMaior* 
rhoea  rather  than  spermatorrhoea.  Whether  it  contain  spermatossiA  or 
not,  the  habitual  appearance  of  this  fluid  indicates  a  catarrhal  state  of 
the  genital  organs,  which  should  be  treated  by  the  measures  ppcworibed 
for  chronic  inflammation  of  the  prostate  and  vesicles. 

Pain  during  ejaciiMion  and  an  admixture  of  blood  with  the  semen 
are  sometimes  observed  as  the  result  of  chronic  inflammation  of  the 
prostate  and  vesicles. 


CHAPTER  XII. 

CHANCROID  OR  VENEREAL  ULCER. 

By  Roswell  Park,  M.  D. 


Since  the  day  of  John  Hunter  and  his  pupils,  who  confused  the  three 
totally  different  and  so-called  venereal  diseases,  i^athologists  have  drawn 
a  sharp  and  distinct  line  between  chancre,  which  is  simply  the  initial  sore 
of  8ypnilis  {vide  p.  1 87,  Vol.  I.),  and  chancroid  or  venereal  idcer,  which 
is  a  distinctly  local  lesion,  often  destructive,  but  never  followed  by  con- 
stitutional disease,  save  of  septicsemic  or  pysemic  type.  It  is  found 
usually  upon  the  genitals,  most  commonly  about  the  foreskin,  glans,  and 
vulva,  but  may  be  met  with  anywhere  upon  the  body  w^here  infection 
may  have  occurred.  It  is  distinctly  auto-inoculable,  in  which  respect 
it  differs  from  chancre. 

Although  no  distinct  micro-organism  has  yet  been  identified  as  its  active  cause, 
there  is  good  reason  to  think  that  there  is  a  specific  virus  of  some  kind  which 
catuses  it.  Its  course  is  characterized  by  local  inflammation  and  tissue-destruction, 
without  changes  in  the  vessel-walls  or  surrounding  induration. 

Chancroid  begins,  even  in  twenty-four  hours,  as  a  red  point  or 
papule,  which  is  quickly  converted  into  a  pustule,  and  then  an  ulcer. 
The  bonlers  of  this  ulcer  enlarge,  its  depth  increases,  until  after  a  few 
days  it  forms  a  more  or  less  deep,  often  undermined  excavation, 
irregular  in  contour,  discharging  grayish  purulent  material.  In  this 
respect  it  differs  also  from  chancre,  whose  natural  discharge  is  more 
like  serum.  In  other  wonls,  chancroid  is  ejisentiaUy  destructive,  chancre 
eondructive,  since  the  latter  forms  a  new  growth  which  ordinarily  has 
little  or  no  dischaige.  When  the  necrosis  of  chancn)id  becomes  exten- 
sive and  tends  to  spread  rapidly,  the  ule^r  is  spoken  of  as  phaeredenic. 
This  tendency  to  rapid  local  gangrene  is  the  combine<l  result,  probably, 
of  virulence  of  virus  and  lowered  local  or  constitutional  tissue- resistance. 
It  is  consequently  most  often  seen  in  alcoholics  and  j)rostitutes.  In 
rare  instances  a  surface  as  large  as  the  hand  may  thus  be  rapidly 
destroyed,  every  particle  of  material  thus  sloughed  being  extremely 
infectious.  In  chancroids  of  the  mild  variety  the  discharge  may  dry 
upon  their  surfaces  and  scabs  or  crusts  result,  beneath  which,  when 
detached,  the  clmracteristic  ulcer  is  present. 

Under  proper  treatment  this  foul  ulcer  is  converte<l  into  an  ortlinary 
granulating  surface,  which  heals  by  cicatrization,  as  described  on  p.  94, 
Vol.  I. 

Chancroidal  Bubo. — Infection — by  propagation  along  the  lymphat- 
ics— of  the  inguinal  nodes  is  very  common,  and,  since  the  infection  is 
almost  always  a  mixed  one,  suppuration  is  (juite  frequent. 
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It  is  necessary  to  emphasisu^  that  the  pus  of  a  suppurating  chancroidal  \)ubi>  if 
often  as  infectious  as  the  discharge  from  the  original  sore;   hence  it  is  wi«tn 
exercise  great  caution.      Moreover,  the  edges  of  the  local  incision  Mhoald  be 
promptly  cauterized,  that  they,  too,  may  not  become  linear  chancroids.   Phmdeu 
shows  itself  here  as  well  as  about  the  genitals  proper,  and  differs  only  m  tkii 
it  makes  the  case  more  serious  of  its  kind.      Cliancroidal   bubo  may,  hov«T». 
subside  without  abscess-formation,  phagocytic  activity  being  in  such  event  mart 
lively  and  most  kindly.     The  signs  of  suppuration  are  those   incident  to  y^ 
formation  anywhere  near  the  surface.     When  pus  is  present  its  early  evactuti>« 
is  called  for. 

Diagnosis. — Chancroid  is  most  likely  to  be  confounded  with  rhanrfi 
and    ha'pes   preputialis.      Chancroid    has    no    period    of    inculxition. 
Destruction   commences    promptly  after   infection,  so  that   ordinarily 
within  twenty-four  hours  macroscopic  evidence  thereof  may  be  ol)?er\Ti 
and  within  two  or  three  days  the  sore  has  attained  distinct  size  ami 
shape.     Apparent  exceptions  to  this  occur  only  when  it  is  conctaleti 
from  sight,  as  when  within  the  urethra,  vagina,  or  rectum,  or  beneath  a 
tight  foreskin.     The  history  is  then  an  important  factor  in  diagncw**— 
i.  e.  the  time  which  has  elapsed  between  exposure  and  the  coninienct- 
ment  or  discovery  of  the  ulcer.     ConfroiitaUonj  when  possible,  may  help 
in  obscure  cases :  this  means  a  careful  examination  of  the  partner  in  tht- 
sexual  act  from  whom  the  disease  is  supposed  to  have  been  acquired. 
Chancroid  lacks  the  characteristic  induration  of  chancre,  which  lias  a 
distinct  i)eriod  of  incubation,  never  less  than  ten  days,  usually  twenty. 
{Vide  p.  187,  Vol.  I.)     Only  when  it  has  been  mistreated  or  irritated 
will  there  be  anything  like  condensation  of  tissue ;  usually  the  reverse 
obtains  and  oedema  is  common. 

Herpes  is  a  distinctly  vesicular  lesion,  usually  aceom|)anied  by  pain 
and  burning.  The  vesicles  may  be  confluent,  but  never  tend  to  destruc- 
tion per  se,  nor  to  spread. 


Chancroid. 
Local  ulcer. 

A  distinctly  venereal  in- 
fection. 

No  incubation ;  lesion 
noticed  within  few 
days. 

Commences  as,  and  re- 
mains, an   ulcer. 


Usually  multiple. 

Secretion    purulent    and 

abundant. 
May    occur    again    and 

again. 

Auto-inoculable. 
Phagedena  frequent. 

Buboes  in  about  65  per 
cent,  of  cases. 

Buboes  usually  suppu- 
rate. 


Chancre. 

First  local  sign  of  a  con- 
stitutional disease. 

Usually  a  venereal  infec- 
tion. 

Incubation  from  ten  to 
seventy  days  before  first 
lymphatic  induration. 

Commences  as  a  papule, 
or  occasionally  an  ero- 
sion. This  may  ulce- 
rate later. 

Usually  single. 

Secretion  slight  and  se- 
rous or  bloody. 

As  a  rule,  only  occurs 
once  in  same  patient. 

Not  auto-inoculable. 
Phagedenic    action   very 

rare. 
Bubonic   enlargement 

nearly  always. 
Buboes,  as  a  rule,  do  not 

suppurate. 


Herpe*. 
Local  neurosis. 

May  be  non  -  venereal, 
from  friction,  irrita- 
tion, uncleanliuess,  etc. 

No  incubation. 


Commences  as  a  crop  of 
vesicles. 


Multiple  and    occurring 

in  crops  or  serios. 
Little  or  no  secretion. 

Patients  who  once  Iwve 
it  are  frequently  sul>- 
ject  to  it. 

Not  inoculable. 

Never. 

Lymphatics  rarely  in- 
volved. 
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Prognosis. — Except  in  the  most  debilitated  and  dissipated,  in  whom 
>hagcdcna  may  prove  fatal,  recovery  always  occurs,  but  often  at  the 
expense  of  considerable  destruction  of  tissue  and  disfiguring  scars. 

Treatment. — In  mild  cases — i*.  e,  those  showing  but  little  destruc- 
ive  tendency — absolute  cleanliness  and  the  use  of  hydrogen  peroxide, 
bllowe<l  by  local  use  of  such  antiseptics  as  iodoform,  aristol,  loretin, 
tc,  or  even  of  calomel,  will  usually  prove  sufficient.  If  the  ulcer 
aanifest  any  tendency  to  spread,  it  should  be  cleansed,  cocainized,  and 
hen  cauterized  with  nitric  acid  or  the  actual  cautery,  after  which  it 
hcmld  be  treated  kindly  to  encourage  granulation.  This  holds  good 
till  more  in  phagedenic  cases,  which  may  call  for  general  anaesthesia, 
v^ith  the  use  of  scissors  and  sharp  spoon,  followed  by  cauterization  of 
very  particle  of  raw  or  diseasea  surface. 

Wiaespread  phagedena  is  much  more  rare  now  than  formerly.  Cases 
I'hioh  are  extensive  do  best  when  submitted  to  continuous  immersion 
>f  the  hips  in  a  sitz-bath  as  hot  as  cam  be  tolerated.  All  aggravated 
ai:H^  call  for  invigorating  and  tonic  measures,  laxatives,  improved 
lutrition,  and  sometimes  for  stimulants. 

Hnppuraiing  buboes  should  be  incised,  often  curetted,  and  thoroughly 
wabbed  out  with  pure  carbolic  acid,  then  packed  lightly  with  loretin 
^uze  and  allowed  to  close  by  granulation.  Virulent  cases  will  be  accom- 
xinied  by  sloughing  of  so  much  tissue  that  it  is  best  to  remove  all 
iloughs  with  scissors  to  save  time.  Here  even  stronger  caustics  will  be 
nlled  for.  Phimosis  often  complicates  chancroid,  and  will  necessitate 
:ircumcision  or  incision  along  the  dorsum  of  the  prepuce,  with  such 
ittention  to  the  parts  thus  exposed  as  their  condition  may  require. 

Mixed  chancre,  or  the  combination  of  the  two  lesions,  has  been 
reated  of  on  p.  190  of  Vol.  I.,  to  which  the  reader  is  referred. 

Bztra-erenitcd  chancroid  may  occur  upon  any  portion  of  the  body, 
mt  is  more  rare  than  extra-genital  chancre.  It  is  characterized  by  the 
tame  peculiarities  as  pertain  to  the  venereal  sores  already  described. 


CHAPTER   XIII. 

SURGICAL  DISEASES  AND  INJURIES  OP  THE  FEMALE 

REPRODUCTIVE  ORGANS. 

By  James  H.  Etheridge,  M.  D. 


Malformations. 

The  congenital  malformations  of  the  female  g^enital  tract  whirti 
require  operative  treatment  are  not  common.  They  are  exclusivelv  of 
the  nature  of  stenosis  or  atresia  of  some  part  of  the  tract,  an<i  the 
symptoms  which  they  cause  are  due  either  to  the  retention  of  menMrw^ 
fluid  or  to  the  obdniction  which  they  cause  to  copulation  or  delivfry. 

The  CAUSE  of  these  malformations  is  unknown.  Most  of  them  seem 
to  be  simply  instances  of  arrested  development,  while  others  peem  d» 
to  inflammatory  processes  during  foetal  life. 

One  of  the  most  common  malformations  is  the  double  vagrina,  oiten 
accompanied  by  a  double  uterus.  This  condition  usually  causes  in» 
symptoms,  and  is  discovered  accidentally  during  a  vaginal  ex2iminati<« 
made  for  some  other  reason.  If  the  uterus  and  vagina  be  double  and 
one  vagina  show  an  atresia,  we  find  fairly  normal  menstruation  aocom* 
panied  by  the  signs  of  vaginal  atresia — namely,  pain,  pelvic  tumor  due 
to  retention  of  menstrual  fluids,  etc.  Rarely,  when  the  vagina  is  double 
and  the  uterus  single,  the  septum  between  the  vaginae  becomes  as 
obstacle  to  deliverv  and  must  be  divided. 

Atresia  of  the  vagrina  is  a  more  or  less  complete  defect  in  the 
development  of  the  vagina,  so  that  there  is  no  communication  betwwn 
the  uterus  and  the  external  genitalia.  It  varies  in  extent  fmm  an 
imperforate  hymen  to  a  complete  absence  of  the  vagina.  The  l<wer 
part  of  the  vagina  is  more  frequently  lacking  than  the  upper.  The 
external  genitalia  are  usually  normally  developed.  Usually  there  are 
no  symptoms  until  puberty,  and  then  only  when  the  ovaries,  tubes,  awl 
uterus  are  normally  developed  or  the  only  abnormality  is  a  double  uterus. 
When  ovulation  begins  the  woman  experiences  the  same  general  physical 
and  mental  disturbances  observed  auring  menstruation  in  a  nornial 
woman.  Pain  is  prestmt  and  persists  during  the  intervals  between  tbf 
jKiriods.  It  increases  in  severity  as  time  goes  on,  and  is  due  to  the  ten- 
sion caused  by  the  retained  menstrual  fluids.  If  the  upper  |)art  of  tin* 
vagina  is  developed,  the  blood  collects  there,  forming  a  ha^matocolpos 
As  the  amount  increases  the  uterus  and  later  the  tubes  are  distenood. 
causing  haeniatomctra  and  hsematosalpinx.  The  distended  uterus  can  U- 
felt  as  a  smooth,  round,  usually  fluctuating  tumor  lying  low  in  the 
median  line  of  the  |>clvis.  Sometimes  the  iisematosalpinx  can  also  be 
palpated.     Pressure  on  the  bladder  and  rectum  causes  functional  dis- 

522 


THE  VULVA,  52e3 

^^rbances,  incontinence,  retention,  and  tenesmus.     The  pains  in  the  legs 
^^nd  the  oe<lema  sometimes  seen  are  also  due  to  pressure.    Direct  examina- 
tfiort  shows  a  normal  vulva,  with  no  vagina  or  one  developed  in  its  lower 
^Nirt  only.     A  sound  in  the  bladder  can  be  brought  close  to  the  finger 
^n   the   rectum.      Bimanual   palpation    through    the   rectum  and   the 
abdominal  walls  shows  hsematocolpos,  hsematometra,  and  haematosalpinx. 
The  TREATMENT  in  cases  where  the  defect  is  merely  an  imperforate 
hymen  is  simple — a  crucial  incision,  after  slow  removal  of  the  retained 
fluids  through  a  trocar  or  small  incision.     If  the  defect  is  more  exten- 
nive,  the  areolar  tissue  between  the  bladder  and  rectum  should  be  care- 
fully incised  and  the  dissection  be  carried  deep  enough  to  open  the 
hiematocolpos.     If  possible,  the  raw  surfaces  of  the  dissection  should 
be  irovered  by  drawing  their  edges  together  and  suturing  them,  or  by  the 
use  of  grafts  of  mucous  membrane  or  flaps  from  tlie  labia  minora.     If 
none  of  these  plans  are  possible,  glass  plugs  should  be  inserted  and 
retained  until  epidermization  has  occurred  from  the  periphery. 

When  the  entire  vagina  or  the  main  part  of  it  is  lacking,  no  attempt  to  make 
a  vagina  should  be  made.  The  patient  snould  be  castrated  and  the  retained  fluid 
aspirated  after  the  abdomen  is  open.  Rectal  puncture  of  the  hsematometra  is  too 
daneerous,  because  of  the  liability  of  infection  from  the  rectum. 

Practically,  no  malformation  of  the  uterus  requiring  surgical  care  occurs, 
except  those  cases  of  dysmenorrhoea  due  to  narrowness  of  the  cervical  canal.  These 
are  easily  treated  by  ailatation,  either  with  or  without  previous  incision  of  the 
cervix.    The  uterine  cavity  is  usually  curetted  at  the  same  time. 

The  Vulva. 

Inflammatory  proceeses  about  the  vulva  are  common^  and  are 
due  to  vridely  varying  causes — gonococci,  pus-cocci,  irritants  from  the 
urine,  especially  sugar^  oxvuris,  oidium  albicans,  and  other  parasites. 

The  SYMPTOMS  vary  in  intensity  with  the  severity  of  the  process. 
Local  pain,  sometimes  some  of  the  other  constitutional  disturbances 
which  often  accompany  local  infective  processes,  discharge,  often  puru- 
lent or  fetid,  inguinal  adenitis,  are  usually  present.  There  may  be 
added  the  symptoms  of  vaginitis,  endometritis,  salpingitis,  or  even  pel- 
vic peritonitis,  which  in  some  cases,  especially  those  due  to  gonorrhoea, 
occur  by  extension.  Dysuria  may  appear,  due  to  the  extension  to  the 
urethral  mucous  membrane.  In  the  more  chronic  cases,  especially  those 
due  to  diabetes,  the  process  is  essentially  an  eczema,  and  its  symptoms 
arc  such  as  occur  with  eczema  elsewhere. 

The  recognition  of  the  case  is  important,  as  it  indicates  the  form  of  treatment. 
The  gooorrboeal  cases  will  be  readily  discovered  by  microscopical  examination  of 
the  secretion  stained  with  watery  solution  of  fuchsin  or  methyl  blue.  ( Vide  Vol. 
I.  Chap.  XI.)  Cases  due  to  vaginal  fistulse  are  readily  recognized.  Diabetic 
cases  are  discoyered  by  an  examination  of  the  urine. 

Cases  due  to  infection  are  treated  by  rest  in  bed,  if  possible,  with  frequent  local 
baths  and  douches  of  hot  antiseptic  solution,  and  any  constitutional  treatment 
which  the  case  may  reauire.  Cases  due  to  fistulse  are  cured  bv  curretting  the 
fistuls.  Eczema  should  be  treated  with  a  zinc  ointment  or  diacnylon  ointment, 
with  5  per  cent  each  of  ichthyol  and  salicylic  acid,  and  at  the  same  time  any  local 
or  general  disturbance  should  be  treated. 

(Edema  of  the  viUva  occurs  sometimes  in  the  course  of  pregnancy  as 
the  result  of  local  circulatory  disturbances,  and  frequently  in  the  course 
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of  anasarca  from  whatever  cause.  Because  of  the  looseness  of  the  tiw 
the  swelling  is  ofteu  extreme. 

Tebatment  must  be  directed  to  the  cause.  Locally,  mull^ 
incisions  may  be  made  if  gangrene  of  the  parts  threatens  or  iJ  the  swS 
ing  be  so  great  as  to  hinder  urination.  Very  great  care  is  newssanb 
avoid  infection,  which  is  favored  both  by  me  local  and  general  crai- 
tion. 

The  fftande  of  Bcuiiholin,  about  the  size  of  a  bean,  situated  dnplyn 
the  inner  side  of  the  labia  majora,  with  ducts  opening  abont  the  miiili 
of  the  sides  of  the  vulva,  are  frequently  the  seat  of  inflammntun'  p 
cesp,  oftenest  gonorrhaal.  It  is  in  these  glands  that  the  gonocnni  fre- 
quently lodge  and  lie  latent  even  for  a  long  time.  When  the  infwtin 
is  severe  abscesses  are  liable  to  develop  in  the  glands.     They  rid* 
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severe  local  pain,  swelling  of  the  labia  and  neighboring  ports,  painful 
defecation  and  urination,  more  or  less  severe  fever,  ana  constitutioiai 
disturbances.  Fluctuation  appears  later,  first  on  the  inner  side  of  the 
labium.  If  untreated,  extensive  necrosis  is  liable  to  result,  and  sevon 
consequences  following  on  healing,  because  of  the  cicatricial  contractions- 
The  dangers  of  septictemia  and  pytemia  are  present  here  as  with  other 
iibsoesscs  (Fig.  223). 

Treatment  consists  of  free  incision  and  antiseptic  irrigaticm,  fol- 
lowed by  hot,  wet  boric-  or  carbolic-acid  dressings. 

Cyats  of  the  glands  of  Bartholin  result  from  inflamroaton*  occin- 
sion  of  the  excretory  ducts.  They  may  be  singular  or  multilocumr,  vary 
in  size  from  a  nut  to  an  egg,  smooth,  ovoid,  with  viscous  contents,  cel<it- 
Icss  unless  mixed  with  blood.  Tliey  cause  few  symptoms  other  than  (li»- 
c'onifort  while  walking  or  during  copulation,  unless  the  cysts  suppurate. 
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'  not  infrequently  do,  when  the  eymptoniB  of  an  abscess  appear. 
.  into  the  labium  mii&t  not  be  mistaken  for  a  cy§t. 
best  TREATMENT  18  Complete  removal  of  the  cyst  by  dissection. 
iret  removes  the  contents  of  tlie  cyst  through  a  trocar,  and  after 
on  fills  the  cavity  with  parallin  of  a  low  melting-point.  After 
ing  the  paraffin  by  cold  he  dissects  out  the  sac. 
ariety  of  tumors  occur  about  the  vulva.  Varicose  veins  coui- 
pregnancy  rather  frequently,  and  may  on  rupture  cause  serious, 
ital,  hemorrhage.  Subcutaneous  rupture  oi  such  a  varix  may 
ind  the  resulting  htematoma  be  lar^  enough  to  be  an  obstacle  to 


y.  The  varicose  veins  should  Ix;  treated  by  compression  combinetl 
1  abdominal  supporter.  If  an  hsematoma  develop,  it  should  Ik- 
>ne  if  small,  but  if  largo,  because  of  the  groat  danger  of  its 
Qg  infected,  it  should  he  incised  and  the  blee^llng  vessel  found 
i  if  possible.  If  this  ciinnot  l>e  done,  the  hemorrhage  should  be 
led  by  a  tampon  of  iodoform  gauzo.     Tlie  most  curcful  asepsis  is 

'^• 

di/hmata  due  to  gonorrlwea  are  c<)mnion.  They  are  cauliflower- 
^rescences  on  the  skin  and  mucous  membrane,  pale  red  or  wine 
nd  often  very  large.  There  is  an  abundant  foul  discharge,  often 
hagic  (Fig,  224).     Pain  may  be  severe. 
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Treatment  consists  of  removal,  under  cocaine,  with  the  scisws. 
followed  by  cauterization  of  the  base.  After-treatment  is  freqaent  hiA 
antiseptic  sitz-baths. 

Epithdioma  of  the  vulva  is  rare.  It  develops  oftenest  from  the 
groove  bet\veen  the  greater  and  lesser  labia,  next  frequently  from  tbe 
clitoris  and  meatus.     It  extends  rapidly  to  the  inguinal  lymph-node^. 

The  SYMPTOMS  are  minimal  at  first,  but  later,  when  the  carcinomj 
has  attained  some  size,  the  pain  becomes  severe,  the  secretion  abundant 
and  bladder  and  rectum  disturbances  appear  as  the  result  of  exten- 
sion to  these  organs.  Whenever  the  diagnosis  is  doubtful  a  miero^^ip- 
cal  examination  of  a  bit  of  the  tissue  should  be  made.  The  only  cura- 
tive treatment  is  early  and  complete  removal,  but  the  prospects  of  per- 
manent recovery  are  poor.  Palliative  treatment  consists  in  the  u^  of 
the  curette  or  actual  cauterj'  in  order  to  lessen  the  secretion,  and  local 
antiseptic  dressings  and  baths.  Morphine  ad  libitum  for  the  pain  should 
be  used. 

Fibromata^  viyo-fibromatay  lipomata,  neuromata y  and  other  tamoR 
occur  about  the  vulva,  but  they  are  rare.  Their  symptoms  are  due  to 
their  size  and  location,  and  may  be  severe  enough  to  necessitate  removal 

The  Pbbinbum. 

Laceration  of  the  perineum  occurs  most  frequently  during  labor. 
Sometimes  it  is  due  to  the  removal  per  va^nam,  either  hv  operation  «»r 
the  process  of  nature,  of  large  uterine  tumors,  especially  sub^)ucoQ^ 
myo-fibromata.  Rarely  the  laceration  is  due  to  direct  trauma.  Lacera- 
tion during  parturition  is  favored  by  any  condition  which  renders  the  peri- 
neum less  elastic.  These  are  particularly  advanced  age — i.  e.  ijast  thirty 
years  at  the  time  of  the  first  delivery — and  chronic  vaginal  and  peri- 
vaginal inflammation,  most  commonly  gonorrhoeal  or  syplulitic.  Lace- 
ration is  favored  also  by  excessive  development  of  the  fcetal  head,  its 
descent  in  an  abnormal  position,  or  its  too  rapid  descent. 

The  laceration  usually  starts  in  the  median  line  or  very  close  to  it,  at  tbe  pub* 
terior  commissure  of  the  vagina  or  close  to  the  posterior  column,  and  continueK  oo 
one  or  both  sides  of  this.  According  to  the  depth  of  the  tear,  lacerations  arr 
divided  into  two  classes,  the  incomplete  and  the  complete.  In  the  former  clae»arf 
included  ail  cases  in  which  the  sphincter  ahi  is  not  torn  through.  These  ca»ei 
vary  from  the  almost  inevitable  laceration  of  the  mucous  membrane  of  the  vacina 
to  almost  complete  division  of  the  anal  sphincter.  The  distance  to  which  went 
tears  pass  up  the  posterior  wall  of  the  vagina  also  varies  greatly.  The  complete 
lacerations  are  those  in  whicli  the  sphincter  ani  is  torn  through,  and  usually  the 
tear  extends  some  distance  up  the  anterior  wall  of  the  rectum. 

Before  proceeding  to  a  description  of  the  symptoms  and  treatment  of  this  con- 
dition it  would  be  well  to  recall  somewhat  briefly  something  of  the  anatomy  and 
function  of  the  perineum.  The  perineal  body  is  not  a  mere  inert  mass  of  connec- 
tive tissue,  but  is  a  wedge-shaped  body  consisting  of  muscles,  connective  tissue, 
fat,  vessels,  and  nerves.  The  musclas  entering  into  its  formation  are  the  spbiDCter 
ani,  constrictor  vaginae,  transversus  perinei,  and  the  levator  ani.  The  most  import- 
ant function  of  this  body  is  the  support  of  the  pelvic  organs.  When  it  i* 
destroyed  by  laceration  or  rendered  incapable  of  performing  its  dutv  because  "f 
local  or  general  causes,  as  senile  involution,  malnutrition,  and  the  like,  more  «tf 
less  extensive  downward  displacement  of  the  pelvic  organs  must  occur,  nnle« 
these  organs  are  held  in  place  by  pelvic  adhesions  or  their  prolapse  is  prevcDted 
by  maintaining  the  recumbent  position  and  leading  a  life  of  minimal  activity. 

The  SYMPTOMS  do  not  usually  appi^ar  until  some  time  ha8  elap<ed, 
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and  their  severity  is  not  always  in  direct  proportion  to  the  extent  of  the 
laoeration.  A  laceration  in  one  woman  may  cause  no  especial  disturb- 
ance, while  in  another  a  tear  of  the  same  size  or  smaller  can  cause  unen- 
durable suffering.  With  the  descent  of  the  vagina  and  uterus  there  may 
be  a  sensation  of  gaping  of  the  vulva,  the  feeling  as  if  the  pelvic  con- 
tents were  falling  out.  liter,  when  the  prolapsed  parts  protrude  through 
the  vulva,  there  is  acute  pain  from  the  inflammation  of  mucous  mem- 
brane caused  by  trauma  of  some  sort.  Incontinence  of  urine  or  incom- 
plete evacuation  of  the  bladder  lead  in  time  to  cystitis.  Vesical  and 
rectal  tenesmus  are  common.  Although  copulation  is  not  obstructed,  ste- 
rility not  infrequently  results.  When  the  laceration  is  complete  incon- 
tinonce  of  gas  and  liquid  faeces  is  added.  In  addition  to  these  local 
symptoms  there  is  a  great  variety  of  reflex  disturbances  and  general 
impairment  of  health. 

On  direct  examinaiion  the  vulvar  orifice  appears  lengthened  poste- 
riorly. The  site  of  the  laceration  is  marked  by  a  glistening  white  scar, 
which  by  its  contraction  has  caused  a  puckering  of  the  bordering  parts. 
Varying  with  the  case  there  may  be  cystocele,  rectocele,  or  prolapse  of 
the  uterus.  In  complete  cases  the  vagina  and  rectum  are  no  longer 
separated,  and  at  the  lower  end  of  the  remains  of  the  recto- vaginal  sep- 
tum one  often  sees  the  hypertrophied  rectal  mucous  membrane  projecting 
downward  like  a  polyp.  The  posterior  column  of  the  vagina  may  be 
isolated  by  the  laceration  passing  to  either  side  of  it. 

When  a  fresh  laceration  is  left  to  itself,  cicatricial  bands,  irregularly 
connecting  the  borders  of  the  tear,  are  formed.  The  edges  are  drawn 
upward  by  the  levator  ani,  and  the  ends  of  the  divided  sphincter  ani  are 
ouen  marked  by  slight  depressions  on  either  side. 

All  practitioners  are  now  agreed  that  in  all  cases,  except  where  the 
laoeration  is  very  superficial,  the  tear  should  be  sutured  at  once, 

Althoogh  cases  of  spontaneous  cure  occur — ^and  some  authors  claim  that  this 
may  happen  even  in  cases  of  complete  laceration — the  chances  of  recovery  are  too 
small  ana  the  possible  results  of  delay  are  too  serious  to  warrant  leaving  a  cure  to 
nature,  especially  as  the  primary  operation  adds  no  danger  at  the  puerperal  period. 
These  lacerations  should  be  treated  by  exactly  the  same  methods  which  are  used 
in  the  treatment  of  lacerated  wounds  of  other  parts  of  the  body.  Corresponding 
parts  should  be  united  by  sutures  which  are  passed  deeply  enough  to  secure  union 
of  the  deeper  parts  and  in  sufficient  numbers  to  secure  accurate  approximation. 
This  procedure  is  often  difficult  because  of  the  swollen,  onlematous  condition  of 
the  parts,  the  abundant  hemorrhage,  and  the  exhausted  and  excited  condition  of 
the  patient. 

The  less  extensive  lacerations  will  require*  skin  sutures  only.  When 
more  extensive  a  line  of  sutures  must  be  carried  up  to  the  vagina,  and 
in  complete  cases  rectal  sutures  are  necessary.  It  must  never  be  for- 
gotten that  the  purpose  of  the  oi>eration  is  the  union  of  the  deeper  and 
muHCidar  parts  rather  than  of  the  skin  and  mucous  membrane. 

The  suiure  material  varies  according  to  the  individual  preferences  of 
the  operator,  but  probably  silkworm  gut  is  more  generally  used  than 
any  other  material,  and  it  always  proves  most  satisfactor}\ 

The  qfter^eatment  consists  in  the  careful  protection  of  the  wound 
surface  from  urine  by  the  use  of  the  catheter.  After  a  few  days 
voluntar)'  urination  may  be  allowed,  and  the  parts  afterward  carefully 
washed  with  antiseptic  solution.     The  vulva  and  i)erineum  should  be 
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kept  covered  with  moist  antiseptic  dressing.  Tlie  bowels  &houlil  l» 
kept  free  by  laxatives  when  necessary.  The  patient  ehoiild  remain  it 
bed  for  at  least  two  weeks,  and  throughout  the  entire  time  the  tlugh> 
should  be  tied  t<^ther. 

A  lame  number  of  operations  have  been  devised  for  the  late  treai- 
mcnt  of  lacerations  of  the  perineum,  but  the  purpose  of  all  U  the  suiir 
and  the  principles  underlying  them  are  similar. 

Although  tiie  operations  fbr  the  complete  and  the  incomplete  \aem- 
tdonB  are  essentially  the  same,  it  is  customary  and  convenient  to  <lfticiibf 
them  separately. 

Opbbatiokb  fob  Incouplbte  Lacbbations. 

Before  the  operation  the  patient  should  be  given  mild  laxatives  fur 
several  days  until  the  bowels  are  free  from  all  hard  fieces.  At  the  iam> 
time  care  must  be  taken  to  avoid  hypercatharsis.  The  vagina  sliiiold 
be  douched  daily  for  several  days. 

The  patient,  after  being  untesthctized,  should  be  placed  in  the  lilhi*- 
oniy  [Kisition  before  a  window  or  strong  light.  Amr  the  uonal  uiiti- 
septic  preparation  of  tlie  {)arts,  two  triangular  areas  are  denuded  k 


Lacerated  perineum :  Bur&cvs  denuded  and  atliehex  In  poaltlon  {Thomat  and  Uand'!. 


the  scalpel  or  scissors,  the  surface  to  be  denuded  being  held  tense  by  for- 
eci>s  or  threads.  The  base  line  <if  the  triangles  lies  in  the  median  line 
and  extends  from  the  cutaneous  mai^in  to  the  highest  point  of  the  hiil^ 
ing  of  the  rectum.  The  third  angle  of  the  triangle  is  on  the  inner  siile 
of  the  great  labium,  about  midway  between  the  onus  and  the  meatus 
After  these  two  triangles  are  denuded  of  the  cicatricial  tissue  wlii<^ 
covers  them,  the  hemorrhage  is  checked  by  ligatures  if  nocessim-,  thmipti 
it  is  rarely  that  they  are  demanded.     The  sutures  are  then  pnssMl  from 
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points  on  one  side  of  the  median  line  to  the  corresponding  points  on  the 
other  aide.  The  sutures  must  be  passed  deeply,  and  care  must  be  taken 
to  avoid  passing  the  needles  into  the  rectum  (Fig.  225).  The  sutures 
near  the  rectum  are  entirely  buried,  while  those  nniting  the  antero-lateral 
parte  of  the  triangle  are  exposed  in  the  median  line  of  the  vagina.  The 
sutures  should  be  passed  with  a  straight  or  curved  round  needle,  entered 
about  a  quarter  of  an  inch  from  the  Dorder  of  the  denuded  surface,  and 
the  sutures  should  be  about  a  third  of  an  inch  distant  from  each  other. 
After  the  sutures  are  tied  the  parts  are  cleansed  and  dusted  with  an 
antiseptic  powder.  The  afler-treatmetit  is  the  same  as  with  the  primary 
operations. 

Emmet's  Operation. — The  area  lying  between  the  posterior  commis- 
sure, the  lowest  caruncle  of  the  hymen,  and  the  crest  of  the  rectocele 
is  denuded  on  either  side.    The 

anterior  and  the  lateral  borders  ^k^-  ^^■ 

of  the  denuded  area  on  each  side 
ue  united  by  sutures  which  are 
passed  deeply.     The  remaining 


Emmel'H  oi-entlon  Sur  lacentvd  perineum. 


portions  of  the  lateral  borders  are  united  to  each  otlier.     The  resulting 
line  of  union  is  Y-shaped,  the  stem  being  in  the  median  line,  and  an  arm  ■ 
passing  up  each  side  into  the  vagina  (Figs.  226  and  227). 
Voh.U.-u 
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Taif  8  (or  the  Flap-eplitting)  Operatioo. — The  posterior  wall  <i 
the  vagina  is  Btretched  forward  by  a  rectal  tampon  and  by  the  liDgen  intbr 
rectum.  The  labia  are  drawn  tense  by  the  aasistants  and  6haq>-poiDKd 
scissors  are  inserted  in  the  median  line,  midway  between  the  [KHteriu 
commissure  and  the  anus.  The  recto-vaginal  septum  is  split  to  iIm- 
depth  of  one-half  or  three-quarters  of  an  inch,  and  for  the  same  dL^ 
tance  on  either  side  of  the  median  line.  From  the  ends  of  this  iuci^iiKi 
uuotlier,  about  one-half  an  inch  deep,  is  carried  up  on  each  side  Va  the 
anterior  border  of  the  cicatrix.     The  anterior  Sap  ih  drawn  forwani  In' 

Fro.  229. 


Flap-iplltllnE  operation  fur  Inci 
licenllOD  of  the  perlneui 


(Thomu  and  MUTtiU). 


tenaciila,  and  the  resulting  rectangular  surface  is  cIowkI  by  sutiin-* 
pas^4ed  from  one  side  to  corresponding  points  on  the  other  (Figs,  'il* 
and  229). 

Doleris'  operation  for  incomplete  laceration  of  the  perineum  v&n^ 
a  little  from  the  flap-splitting  operations  so  commonly  in  vopue  in  one 
important  particular.  The  upper  stitches  traverse  the  under  .eiirfair 
of  tlie  flap,  tliuH  tlrawing  the  latter  completely  into  the  wound  awl 
making  it  constitute  a  jmrtion  of  the  body  of  the  perineum. 

Fig.  230  n'presents  the  line  of  initial  incision  made  with  the  knifr 
or  scissors. 

Fig.  231  shows  the  dissection  of  the  mucous-membrane  sur&ce  fmiu 
the  posterior  vaginal  wall  by  means  of  the  fingers. 

Fig.  232  indicates  the  line  of  introduction  of  the  sutures,  a  poititn 
of  which  arc  carried  tlirough  the  flap. 

Fig.  233  presonto  the  lower  half  of  the  wound  closed. 
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Fig.   234  shows  the   reBection  of    the   redundant  vaginal   mucous 
membrane. 

Fig.  235  represents  the  completed  operation. 


Dolerli'  periDooirhBphr,  a. 


Dolerii'  perineorrhaphT,  b. 


Duke'B  Metbod  of  Perineorrhaphy. — The  most  recent  operation 
for  clofling  an  incomplete  laceration  of  the  perineum  is  that  offered  by 


Dolerli'  perineorrhaphy,  c 


Alexander  Duke  of  Dublin,  who  sent  the  following  description  and 
illustration  to  the  writer  in  1892 : 

"  I  wish," -he  said,  "  to  bring  before  the  notice  of  my  gynecological 
brethreo  an  operation  I  have  designed  for  the  restoration  of  a  lacerated 
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penDeum,  easy  of  performance,  and  which  wil),  when  properljeifond, 
form  a  good  penneal  floor  and,  I  might  almost  aay,  pnctidlTi 
perineal  body.     The  patient,  having  been  prepared  by  Uk  uml  p- 


Doleris'  perinaorrhapby,  d. 


liminary  steps  required  for  the  old  operation,  when  under  the  inil« 
of  an  anesthetic  is  placed  in  the  lithotomy  position ;  the  left  index  Gi 
being  introduced  almost  its  entire  length  into  the  rectum,  a  long  etn 
double-edged  bistoury  is  made  to  pierce  the  tdssues  in  front  of  the  i 


Dolerte'  perineoirhsphy,  r 


Dol«rto'  perineorrhaphy,/. 


at  right  angles  to  the  vulva,  and,  guided  by  the  finger  in  the  rwtiu 
made  to  penetrate  the  septum  for  two  and  a  half  inches  upward 
inci^on  being  enlarged  laterally  to  two  inches  as  the  knife  is  witbdr 
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"  The  patient  is  then  turned  on  her  side,  and  on  the  points  of 
incision  being  pressed  together  a  lozenge-shaped  oijeniug  will  be  seen ; 
uhI  when  all  sutures  required  have  been  introduced  and  are  properly 
uljtisted  and  unproximated  the  two  cut  surfaces  are  brought  into  direct 
apposition.    The  sutures  are  introduced  by  a  strong  cycle-sliaped  needle, 


a  a  handle,  strong  silver  v 


!  being 


e  of  the  incision,  and,  guided  by 
,      .,  „  -^ufl 


witli  ere  near  the  point,  nionnted  i 

the  suture  preferred. 

*'The  needle  is  introduced  at  the  edgt 
a  Sneer  in  the  rectum,  is  made  to  travel  under  the  cut  surface  to  its  full 
deptli  above,  describing  the  arc  of  a  circle ;  and  on  the  point  of  the 
needle  appearing  direeUy  ojrpo«ite  it  is  threaded  with  suture  and  drawn 
throi^h.  On  the  ends  of  this  being  drawn  tt^ther  with  the  fingers  a 
good  idea  can  be  formed  of  how  raauy  additional  stitches  may  be  required. 
"iVhen  all  considered  neceBsary  have  been  in- 
sentpd  and  appruxiniate<l,  being  first  passed 
thmugh  a  perloration  in  leaden  plate  (see  illiis- 
^i^tiun),  a  finger  of  each  hand  passed  into  the 
■"^ctuin  and  vagina  will  at  once  recognize  the 
^^»u  in  thickness  of  septum,  the  external  tissue 
'*^iiig  pushed  fully  an  incli  forward  from  the 
**>us  and  forming  a  thick  and  solid  jwrineal 

"The  incision  being  a  deep  one,  on  union 
*^kiug  place  between  the  raw  surfaces  a  con- 
?'derable  amount  of  support  must  be  afforded 
*1  cases  where  a  pessary  is  required  or  where 
Miere  is  much  tendency  to  prolapse  of  ut«rtis  or 
paginal  walls.  My  experience  of  the  operation 
■*a8  satislied  me  with  the  results,  and,  there 
lieing  no  Itjun  of  tUeuc  iohatefer,  should  the  ope- 
»Tition  fail  it  cannot  add  any  difficulty  to  a  8ul>- 
^equent  one. 

"  Even  should  the  perineum  be  lacerated  to 
the  verge  of  the  anus,  what  I  describe  ram  be 
done.  I  find  that  leaving  the  sutures  for  ten 
(lays  is  generally  sufficient ;  but  if  I  am  in  doubt 
83  to  the  union  being  strong,  I  cut  the  wire,  but 
leave  it  in  mlu.  for  a  day  or  two  longer,  thus 
alfording  some  support  and  relieving  the  strain 
on  the  edges  of  the  suture-holes ;  and  I  also 
support  the  ]iart<t  by  long  strips  of  adhesive 
plaster  carried  from  hip  to  hip  over  new  peri- 
neum. The  wire  should  l)e  stout  and  not  too 
tightly  twisted. 

"  The  advantjigea  of  my  ]>Iau  of  operation  ' 
are  briefly  these  : 

"  1,  The  simplest  of  performances  as  yet  proposed ;  no  danger  of 
hemorrhage,  the  surfaces  when  dry  being  brought  together. 

"  2.  No  danger  of  sepsis,  as  the  incision  is  not  o|)en  for  the  admis- 
1  of  any  discharge  from  either  vagina  or  rectum  during  tlie  healing 


634  THE  FEMALE  REPRODUCTIVE  OROANS. 

"  3.  No  lose  of  tissue,  sod  cODsequently  no  bann  done  ebuuU  ik  I 

operatJOQ  fail "  (Fig.  236).  I 

The  outliues  of  the  denudations  made  in  the  opeTations  Buvgestcdl*  I 

Bischoff,  Hegar,  and  Fritsch  are  presented  in  Fig,  237.     ^  oidn-  | 

lying  princi^e  of  each  is  apparent 

Opbrations  fob  Oohplbtb  Laobbation  of  THB  PEBOnOH, 
Operations  for  oomplete  laoeratdons  are  more  difficult  on  team 
of  the  often  considerable  deformity  resulting  from  the  cootraction  o(tl» 
scar-tissue,  and  because  of  the  ready  hemor^age  from  the  rectal  mixm 


Scbemi;  of  Ok  outUoe  of  opeistloni  propoKil  b;  Emmet.  Stmoii.  BbchoflT,  Bpnr.  ■ud  I'hdct 
(KeUy). 

membrane.     Moreover,  unless  the  preparation  of  the  patient  has  bmi 
most  careful,  an  escape  of  feeces  is  apt  to  occur  during  the  operation. 

Simon's  Operation. — The  aren  of  denudation  ii  a  symmetrical,  M)in««hti 
butterfly-Bhaped  figure.  The  fiillowing  points  are  seized  with  the  forceps:  A  point 
on  the  inner  side  of  the  great  labium  about  its  middle,  This  corre«iKindt  to  tbf 
anterior  tip  of  the  new-formed  perineum.  A  second  point  is  near  the  border  of 
the  anus,  correspondinfi:  to  the  end  of  the  divided  sphini'ter  ani.  A  third  point » 
the  tip  of  the  remaining  portion  of  the  recto-vaginal  septum.  Lines  drum 
between  these  points  determine  the  lateral  and  the  posterior  borders  of  the  deoD- 
dation. 

The  denudation  is  carried  upward  on  the  vaginal  side  of  the  Mptum  to  thf 
hifchest  point  reached  bv  the  tear.  From  this  point  a  curved  line,  with  its  con- 
cavit;  forward,  h  carried  to  t)ie  point  on  the  labium  majus.  The  resnltinf  ut» 
of  denudation  should  closely  resemble  the  raw  surface  at  the  time  of  the  laoen- 
tion.  The  Hecond  step  in  the  operation  is  the  suturing,  which  tnaj  be  done  in  m- 
eral  ways.  Simon  passed  three  seta  of  sutures^the  vaginal,  tied  in  the  Taginaurf 
uniting,  ai  <lo  the  others,  symmetrical  points ;  the  rectal  set  ia  tied  in  the  rectum, 
and  then  the  sitin  sutures  are  passed.    The  sutures  roust  be  passed  deeply,  bat  cai« 
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■■ut  be  Ukeo  in  pauing  the  vs^nal  nitarea  to  avoid  making  a  recto- vaginal  firtula. 
H&rtia  KcommendA  pueing  the  Buturei  in  one,  two,  or  three  layers,  luing  a  con- 
Unuuu  catgut  suture. 

Bmmet'B  Operataon. — The  area  of  deaudation  is  similar  to  Simon's. 
The  peculiarity  of  the  operation  is  the  method  of  passing  the  sutures, 
Uning  a  handled  needle,  the  first  suture  is  entered  about  one-third  of  an 
itich  external  and  posterior  to  the  posterior  mai^in  of  the  denudation, 
*nd  carried  througn  the  lower  part  of  the  remains  of  the  recto-vaginal 
'^^ptuni  to  a  point  exactly  opposite.  The  purpoee  of  this  suture  is  to 
bring  together  the  ends  of  tiie  divided  sphincter  ani  muscle.     When 


Tall'i  opentlon  tbr  complele  lacemlon  cif  Ibc  prrineuai. 


tie<I  it  acta  as  a  purse-string  suture,  and  by  thus  closing  the  defect  in  the 
septum  converts  the  complete  into  an  inrctniplcte  laceration.  The  other 
sutures  arc  passed  as  in  the  operation  for  incomplete'  laceration. 

Tait's  operation  for  oomplete  laceration  differs  hut  little  from  that 
for  the  incomplete.  The  recto-vaginal  septum  in  uplit  to  the  depth  of 
about  half  an  inch.  At  each  end  of  this  incision  others  are  made  for- 
ward to  the  anterior  border  of  the  cicatrix,  and  backward  just  beyond 
the  ends  of  the  divided  sphincter  ani  muscle.      These  tliree  incisions 
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resemble  somewhat  a  capital  H.  The  vaginal  flap  is  turned  fonnidiit 
tenacula,  the  rectal  flap  oackward,  exposing  in  this  way  a  qimdrasgiilu 
bleeding  surface.  Sutures  are  passed  from  side  to  side  ;  the  one  uatM 
the  rectum  is  passed  first,  taking  care  to  pass  it  deeply  enough  toiiiciail> 
the  ends  of  the  sphincter  muscle  (Figs.  238-241). 


Tali's  operstlon  tor  complete  laceration  of  Ilie  peiineniii. 


The  after -txeatment  of  the  patient  is  of  great  importanoe. 
field  of  the  operation  should  be  carefully  cleaiiHed,  dried  thoroughly,  du8t«d 
boric  acid,  and  covered  with  a  dry  dreaaiag.  The  wound  niUBt  be  protected 
the  urine  by  catlieterization.  Should  the  patient  pa«B  urine  voluntarily,  it  a. 
be  pasHed  under  a  stream  of  warm  sterilized  water.  The  bowels  must  be  kepi 
fined  for  three  or  four  days,  and  then  moved  by  a  gentle  laxative,  aided,  \(  n» 
by  a  warm  enema,  which  must  be  given  with  care  by  the  physician  or  nunt 
thorouglily  understands  the  reasons  for  and  necessity  of  great  care.  A  niovi 
of  the  bowels  once  in  three  days  is  desirable,  and  if  they  tend  to  move  mot 
((uently  a  little  opium  should  be  given.  If  the  patient  is  troubled  with  gat 
intestines,  a  soft  rectal  tube  may  be  passed  carefully  several  times  daily.  Th 
should  be  nourishing,  and  for  the  nrst  week,  at  least,  fluid.  Another  metl 
managing  the  bowels  is  to  give  a  daily  saline  laxative.  This  line  of  treatni 
especially  commendable,  for  obvious  reasons,  in  cases  of  complete  laeeration  < 
perini'um.  All  foods  which  contain  much  waste  or  which  readily  ferment  ro 
forbidden.  The  use  of  an  intestinal  antiseptic,  such  as  salol,  is  to  be  recommc 
If  the  temperature  rise,  the  wound  has  probably  become  infected.  This  can 
happen,  becaujie  of  the  difficulty  of  accurate  approximation  and  tho  expon 


IS,  painful,  and  tender,  and,  unless  the  infection  can  be  controlled,  union 


Tall  a  opentlon  tor  complete  lacenllon  of  the  perlneuin. 
Fia  241 


Flap^pUltlng  operation  fur  cumplele  Uccrallu 


it  or  lest  extent  will  fail.    Sometimen  the  trouble  will  end  on  the  renioval 
two  of  tbe  sntures.     If  union  fail  along  the  cutaneous  surface,  no  serious 


I 

I 


638 


THE  FEMALE  REPRuDUCTlVE  OROAXS. 


\ 


resnlb)  follow,but  if  the  failure  is  in  the  rci.'to-vBginalBeptuii).Kinoreor1eM»ieB- 
«ve  fistula  results  and  &  eecundary  opemtiun  is  iieceesitiy  to  close  it.  ^Dplt 
caut«rizatio[i  is  suflicicnt  if  the  fifltuU  is  small,  hut  if  large  the  edges  must  bt 
freshened  uud  closed  by  sutures.  A  secondary  ofieralion  should  not  be  UDdertokm 
sooner  than  four  weeks  after  the  first  one. 

The  fuhtrr*  may  be  Tcmnvtd  on  the  tenth  or  twelfth  day.  The  patient  slmiild 
D<iC  begin  to  walk  aooner  than  eight  or  ten  weeks  after  operation,  and  cupulaiion 
must  be  forbidden  for  at  least  sis  months. 

The  Utehds. 
Prolapse  of  the  uterus  and  vagina  \s  uiiually  the  result  of  injuries 
to  the  pelvio  floor  (K'ciirviiij,'  (liiniit:  hilior,  laoonitiim  oi'  the  perineum, 
ami  stripping  of  the  vaginu  i'nini  'n>  irliitioii  to  tlie  aurrtiumtiiig  partH  ; 
hilt  in  many  cases  it  seenm  that  this  tiictor  does  not  occur  for  years  ufter 
delivery.  Such  accesBory  factors  are — too  early  return  to  work  after 
deUvery,  severe  manual  labor,  mahiutrition  from  whatever  caiitie,  an*! 
senility.  Rarely  eases  of  prolapse  occur  in  young  virgins  after  some 
violent  effort.  Some  congenital  weakness  of  the  supports  of  the  vagiiu 
and  utenis  is  supposed  to  exist  in  these  oases,  and  this  sup[)osition  secm^ 
to  be  more  probable  because  the  families  of  such  patients  often  show  » 
large  number  of  hernias.  Occasionally  senility  causes  prolapse  in  women 
who  have  never  borne  children.  Retroflexion,  retroversion,  and  hyper- 
trophy of  the  uterus  predispose  to  prola|>se. 

The  protaptf  may  affect  onlv  a  small  portion  of  the  vaginal  wall  or  involve  t-kv 
entire  vagina  and  utenit.  UBually  the  pro]ai«e  aflects  first  the  lower  portion  of  tt»* 
anterior  wall,  and  shortly  afterward  the  posterior  wall  is  simitarly  affected.  T"b} 
uterus  depends  into  the  concavity  of  the  sacnim,  and  its  long  axis  comes  to  &  ^* 
nearly  in  the  long  axis  of  the  vugma.  When  Ihe  bladder  descends  with  the  antt^-** 
rior  wall,  we  have  cystorrle.  When  tbe  reetum  comes  down,  rceloeele  is  formed.  -^J 
the  vaginal  prolapse  increases  the  utenis  descends  lower  and  lower  until  il«  nc"^^ 
appears  outside  the  vulva.  In  other  eases  the  mechanism  is  different.  The  dk"'*' 
lapse  afiei;ts  the  lowest  part  of  tbe  anterior  wall  first,  then  the  highest  part,  tb  ^^° 
the  uterus,  and  lastly  the  posterior  wall  from  above  downward.  In  other  cases  t  ^•" 
process  is  exactly  reversed.     In  rare  caaee  the  prolapse  affects  only  the  anterior       '°' 

Ksterior  fornix  of  the  vagina,  and  an  anterior  or  posterior  enterocele  resul  "^■ 
metimes  the  uterus  descends,  pulling  with  it  the  vaginal  walls  from  above 

The  uterus  is  rarely  unaltered  in  shape,  consistency,  and  weight,    The 
is  usually  elongated  and  bypcrtro^ihicd.    Tbe  tM)dy  is  enlarged.    Tbe  cervical 
corporeal  mucous  membrane  Is  inflamed.     The  relations  nf  tbe  blndder, 
and  rectum  are  changed  in  many  wayi         '  .  —.  - 

follows  the  uterus  in  its  descent. 


3  many  degrees.    The  peritoi 


The  SYMPTOMS  vary  in  kind  and  intensity.     The  patients  compla 
of  bearing-duwn  sensationrt  mid  of  the  feeling  as  if  the  viscera  were  fal 
ing  out.     They  easily  tire  on  walking,  and  their  gait  is  often  peculia^f^^'' 
The  symptoms  of  eWomWriVw  are  often  present.    Function  of  the  bladd^-*^-*^ 
and  rectum  is  altered.     If  the  cystocelo  is  marked,  cystitis  from  incoi*^*^"'i 
plet«  evacuation  of  the  bladder  is  frequent.     Pain  from  erosions  sin* -^ 
inflammation  of  the  prolapsed  mucous  membrane  may  be  severe. 

The  result  of  ItH^l  examination  varies  with  (he  t^ase.     lu  the  lea**  "^  „( 
degrees  the  vaginal  mucous  membrane  up[>cars  only  when  the  patiec 
hears  down,  the  anterior  wall  usually  appearing  first.     In  the  complex 
cases  the  hyperlrophied  cervix  lies  t)ehind  the  prolapsed  anterior  vuginM^ 
wall.      The  mucous  membrane  is  variously  altered.      There  may  T 
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Lfimmation  or  ulceration,  or  the  character  of  the  mucous  membraQt; 
1   gradually  chauge  until  it  resembles  skin. 

Treatment  consists  in  general  tonic  with  rest  and  massage.    These, 
[nbined  witli  a  proper  pessary  or  tampon,  with  astringent  douches,  will 

SuiScient  in  many  cases. 

Tlie  operations  for  cure  for  this  condition  are  of  three  sorts — those 
lich  improve  the  supports  of  the  Uterus  lying  below  it,  those  which 
arlen  the  vleriiie  ligamerdx  or  add  other  supports  to  them,  and  those 
lich  remove  Vie  uterus.  The  first  class  of  operations  includes  perrjieo/-- 
<t^y  and  eolporrhaphy,  many  variations  of  which  have  been  described, 
'      '  y  is  described  in  the  se    ' 

r  its  purpose  the  narrowing  of 


li«  pcrineorrlmphy  is  described  in  the  section  treating  of  lacerations  of 
e  perineum.  The  r^porrhapky  has  for  its  purpose  the  narrowing  of 
e  vaginal  canal.  It  mav  be  made  separately  or  in  connection  with  a 
-rineorrhaphy.     The  diiiercnt  operations  vary  in  details  only. 

An  area  is  denuded  on  the  posterior  wall  varying  in  shape  from  tri- 
tgular  to  oval,  and  in  size  with  the  degree  of  the  prolapse.  Sym- 
etrical  points  on  each  side  of  the  median  line  are  sutured.  Care  must 
!  taken  to  secure  accurate  approximation,  using  one  or  more  layers  of 
ilores  as  may  be  necessary.  Martin  demides  two  long  areas  on  each 
ie  of  the  median  line,  and  closes  each  denudation  by  a  continuous 
ture  in  layers.  Neugebauer  denudes  two  areas  similar  in  shape  and 
e,  one  on  the  anterior  and  one  on  the  posterior  wall,  and  imites  them 
each  other,  making  a  band  across  tlie  vagina. 

Operations  of  the  second  class  include  the  Alexander  operation — i.  e. 
trteoing  the  round  ligaments  and  ventro-jlration.     These  operations 

rarely  sufficient  in  themselves,  but  do  well  in  combination  with 
8tic!  operations  on  the  vagina  and  perineum. 


Alexander's  operalluu  (u)  (utlvr  Cleveland). 

Alezfmder's  operation  is  briefly  as  follows:  Incisions  arc  made  on 
»er  side,  exposing  the  external  inguinal  rinp.  The  round  ligament 
next   isolated.      AtWr   replacing   the   uterus   by  the   soimd  or  by 
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bimanual   manipulation  the  ligaments  are  drawn  outward  aboal  thw 
inchcB.     A  suture  is  passed  through  the  upper  end  of  the  extern)  pl- 
Fi<i.  243 


Aleiandur'B  openUoD  (b)  (afler  OeTClaDdj, 

lar  of  the  ring,  then  through  the  liganieut,  and  tlien  tlirough  the  idIct-   1 
nal  pillar  and  tied.      The  lower  portion  of  the  ligament  is  treated  tn 
Clement  Cleveland  of  New  York  in  a  way  original  with  him.     It  ofiffi   | 
the  bout  results  known  to  the  writer,  and  he  thus  describes  it, 

i  modification  of  m;  own,  which  save^  mh  indi  <* 
i  seems  to  me,  secures  a  better  prospect  of  taam- 


A  li^nture-CHrriiT  (Fig.  243).  made  sharp  and  delicate  for  the  purpose,  i 
at  t)io  lower  end  of  the  incision  under  tlie  fasria  and  out  on  the  moos,  at  a' point 
an  inch  or  more  below  the  pubic  spine  (Fig.  242}.  The  carrier  is  then  Ojwntd  i 
little  in  order  to  make  the  canal  sufficiently  lar^e  for  the  passage  of  the  lifuiMi 
and  to  stretch  the  f)UH.'ia  slightly.  A  loop  of  silkworm  gut  or  other  material  ii 
then  ])lai:ed  in  the  grusp  of  the  carrier,  and  the  instrument  is  drawn  tiack  with  thit 
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loop  into  the  inciuon  (Fig.  24S).  A  l(Kip  of  the  end  of  the  liKament  is  then  placed 
U>  the  loop  of  silkwonn  gut  (Fig.  243),  and  the  latter  drawn  hack  with  the  ligature 
through  the  small  openiD^  in  the  monii  (Fig.  244).  While  an  asaistant  holds  the 
^<3n  of  the  ligament  quite  taut  the  sutures  in  the  incisioa  are  then  tied,  and, 
'Bstlj,  the  HUture  is  paatied  through  the  integument  and  ligament  at  the  point  of 
^^it'of  the  latter  on  the  mons,  then  tied,  and  the  excess  of  ligament  is  cut  away 
\  ^ig.  245).    The  name  process  ia  repeated  on  the  other  side.    If  the  operation  have 


Fra.?46. 


Alexuider's  operation  (d)  (after 


tftkenagood  deal  of  time  or  there  hate  been  roueh  handling  of  the  tissues  and  liga- 
ment, s  few  itrandfl  of  siikwomi  gut  are  placed  under  the  ligaments  in  tlie  canal 
as  drainage.    A  dressing  of  gauze  wet  with  a  solution  of  1 :  3000  hichloride  is 

E laced  over  the  wounds,  with  pads  of  sterilized  gauze  and  cotton  above  it,  all 
eJDK  secured  by  a  double  spica  bandage  firmly  applied.  The  patient  is  kept  in 
bed  for  three  weeks,  Liquid  food  is  given  for  the  first  few  days,  and  B.fter  that,  if 
no  uopleasant  symptoms  hare  appeared,  as  generous  a  diet  as  is  allowable  Ut  a 
patient  kept  in  bea.    The  bowels  are  moved  every  other  day." 

Ventro-flxation  consists  in  the  median  incision  of  the  abdominal 
wall  close  to  the  pubca.  The  uterus  is  freed  from  adhesions  and 
brought  forward  ana  upward.  Sutures  are  then  passed,  either  through 
tbe  entire  thickness  of  the  abdominal  wall,  and  through  the  serous  and 
outer  muscular  coat  of  the  uterus,  or  they  may  be  passed  in  such  a  way 
that  they  are  buried  af^r  closure  of  the  skin  incit^ion.  Before  tying 
the  sutures  the  parts  of  the  uterine  and  parietal  peritoneum  which  will 
come  in  contact  should  be  scraped,  in  order  to  hasten  the  formation  of 
adhesions.  After  leaving  her  bed  the  patient  should  wear  a  Hodge 
pessary  for  some  time. 

Another  method  of  surgical  treatment,  found  satisfactory  in  most  cases,  is  a 
combination  of  amputation  of  the  cervix  and  an  extensive  anterior  colporrhaphy. 
These  operations  are  nsually  followed  by  a  speedy  uterine  involution  with  itH 
diminished  weight,  and  by  a  substitution  of  antevemion  of  the  uterus  for  retrover- 

Lacbration  of  the  Cervix. 

Iiaoeratlon  of  the  cervix  ia  almost  always  due  to  the  passage 
through  the  cervix  of  a  fully-developed  fietns,  though  it  has  been  known 
to  occur  with  abortions  at  the  third  or  fourth  month.  Acconiing  to 
Btatistics  by  Mund£j  it  occurs  once  in  about  every  four  deliveries,  and 
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usually  with  the  first  child,  but  in  more  than  half  of  the  csm^t  tbt 
laceration  never  causes  any  symptoms.  The  tear  is  usoally  bibtfnl, 
often  unilateral,  and  then  more  frequently  left  than  right.  SometiiiK-* 
it  is  multiple  or  stellate.     (Plates  Al.  and  XII.) 

Ill  those  cases  iu  which  the  laceration  of  the  cervix  caiuea  iiymptoini  tbcK  i« 
subinvolution  of  the  cervix  and  uterus,  hypera^mia  of  the  uterine  ^^ni^xft  aod  lifi- 
ments,  predisposing  all  these  contiguous  parts  to  inflammation  and  leading  emi- 
ually  to  hyperplastic  changes.  The  lips  of  the  cervix  roll  outward,  ezponiif  ii» 
endocervical  mucous  membrane  to  trauma  and  the  irritating  action  of  toe  vapul 
secretions,  and  in  this  way  causing  a  chronic  cervical  catarrh.  The  scar-tiafw 
which  is  formed  obstructs  the  ducts  of  the  glands,  causing  them  to  become  cr^tir 
The  papillae  become  hypertrophied,  and  may  be  so  much  so  a8  to  renemble  cam- 
noma.  There  is  a  profuse  secretion  of  thick,  glairy  mucus,  often  tinged  with  bM 
from  the  granular  surface,  which  bleeds  on  the  slightest  trauma.  The  catarrh  ofUn 
extends  upward  into  the  cavity  of  the  uterus,  where  the  endometritii^  often  .is.<«uiot4 
a  fungoid  character. 

The  .SYMPTOMS  vary  greatly  in  intensity,  and  may  be  entirely  larkiug 
even  with  deep  lacerations.  The  local  symptoms  are  dull  pain  in  tlw 
back,  bearing-down  sensation,  pain  in  the  ovarian  regions,  reilex  llain^  in 
the  thighs  and  back,  leucorrhcea,  menorrhagia  and  the  consequeDO''. 
sterility  and  habitual  miscarriages.  The  general  symptoms  iDorca.<ie  tin- 
longer  the  laceration  exists,  and  take  the  form  of  a  simple  anaemia  and 
various  neurotic  disturbances.  The  relation  of  cause  ana  effect  betwet-o 
the  laceration  of  the  cervix  and  the  general  symptoniB  described  by 
Emmet  is  by  no  means  clear. 

The  DIAGNOSIS  of  laceration  of  the  cervix  is  made  by  digital  enm* 
illation  of  the  cervix  and  by  inspection  through  the  speculam.  Oeci- 
sionally  there  will  be  a  question  as  to  whether  a  given  case  is  simplj  tt 
excessive  development  of  the  glands  and  papillse  of  the  muoous  memonw 
or  an  epithelioma.     The  question  can  be  settled  only  by  the  micKMeope. 

Operation. — The  ])atient,  under  anesthesia — or  without  it  if  there 
is  any  contraindication,  for  this  operation  is  not  especially  painful — t 

Eut  in  Sims'  or  the  lithotomy  position.  The  cervix  is  drawn  downward 
y  bullet  forceps  or  by  sutures  passed  through  the  lips.  The  lower  lip 
is  denuded  first  from  its  tip  to  the  angle,  taking  care  to  remove  all  «f 
the  scar-tissue.  A  narrow  strip  of  mucous  membrane  about  a  quarur 
of  an  inch  vidde  must  be  left  in  the  median  line  to  form  the  lining  mem- 
brane of  the  future  cervical  canal.  The  anterior  lip  is  treatecl  in  the 
same  way,  taking  cart*  to  make  the  denudation  on  the  anterior  and  pi^- 
terior  lips  exactly  alike  in  shape  and  size.  If  the  hemorrhage  be  tnui- 
blesome,  it  may  be  checked  by  hot  water  or  by  a  suture  passed  tliruugh 
the  cervix  above  the  angle  of  the  tear.  The  sutures  arc  passed  through 
the  entire  thickness  of  both  lips,  the  one  nearest  the  angle  being  pas:^ 
first.  From  two  to  four  sutures  on  each  side  are  usually  required. 
After  tying  the  suture  a  douche  is  given  and  the  patient  is  put  to  bed, 
where  she  is  kept  for  at  least  one  week.  If  any  dischaive  appear,  an 
antiseptic  douche  should  be  given  once  or  twice  oaily.  The  sutures  are 
left  in  place  two  or  three  weeks. 

Myo-pibromata  op  the  Uterus. 

The  most  common  of  the  tumors  of  the  uterus  is  the  so-called  fibroid, 
or,  more  })ro|>erly,  myo-fibronia.    It  consists  of  bundles  of  non-strbt«d 
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^es  arranged  in  various  directions,  together  with  a  varying  amount 
fibrous  tissue,  which  is  arranged  mostly  about  the  larger  vessels,  but 
>  between  the  muscle-bundles.  The  tumors  are,  in  a  way,  circum- 
ibeil  hypertrophy  of  the  uterine  wall.     {Vide  p.  417,  Vol.  I.) 

The  more  abundant  the  fibrous  tissue,  the  liarder  the  tumor.  The  smaller 
kor»  show  a  concentric  arrangement  about  a  single  centre,  while  the  larger 
I  org  show  several  centres.  The  vascular  supply  is  often  abundant;  in  fact,  tne 
nber  of  the  vessels  may  be  so  great  that  the  tumor  can  be  spoken  of  as  a 
tangeiectatic  or  cavernous  fibroma.  The  number  of  the  tumors  varies  up  to 
Ly  or  fifty,  and  the  size  to  even  172  pounds  (78  kilos,  Orth).  The  different 
nors  in  the  same  uterus  also  vary  in  size.  The  most  common  site  is  the  poste- 
r  wall,  then  the  anterior,  the  fundus,  and  lastlv  the  cervix.  The  cervical  fibro- 
cmatu  make  up  about  8  per  cent,  of  the  total,  and  are  especially  apt  to  form 
lypi. 

The  fibro-myomata  developing  from  the  body  of  the  uterus  are  classi- 
d  aw'onling  to  their  point  of  origin  into  three  classes — the  iiUergtUialy 
veloping  in  the  thickness  of  the  wall,  65  per  cent. ;  the  »nbmucoas, 
'  per  cent. ;  and  the  sabseronSy  25  i)er  cent.  The  ititerdUial  tumors, 
cause  they  can  receive  vessels  from  all  sides,  grow  more  rapidly  and 
greater  size  than  the  other  forms.  Their  connection  with  the  sur- 
unding  parts  is  so  l(X>se  that  they  can  usually  be  shelled  out  of  their 
jwule  very  easily.  The  surface  is  smooth  or  lobulated  according  as 
oy  develop  from  one  or  several  centres. 

The  Mttbmucous  forms  occur  oftenest  at  the  fundus,  and  project  to  a  greater  or 
8  extent  into  the  cavity  of  the  uterus.  They  may  be  sessile  or  pedunculated. 
e  latter  may  be  entirely  detached  from  the  wall  and  be  expelled  spontaneously, 
ey  arc  usually  small,  but  they  mav  reach  the  size  of  a  child's  head.  They  are 
rer  lobulated*  but  their  form  may  be  much  altered  by  pressure. 
The  tuberous  forms  are  sessile  or  oedunculated.    The  length  and  thickness  of 

pedicle  vary,  and,  like  the  pedicle  of  the  submucous  fibroid,  may  be  divided 
I  the  tumor  be  detached  from  its  point  of  origin.  In  exceptional  cases,  where 
re  have  been  no  adhesions  formed  previous  to  division  of  the  pedicle,  the  tumor 
3me3  a  free  body  in  the  abdominal  cavity.  Usually,  however,  there  are  numer- 
adhesions,  so  that  the  tumor  is  attached  to  some  other  abdominal  organ — a 
dition  which  may  cause  curious  diagnostic  difficulties.  These  adhesions  are 
•  important  because  of  the  complications  which  they  may  cause,  such  as  inter- 
strangulation  of  the  intestines,  and  because  by  increasing  the  blood-supply  to 
tumor  they  hasten  its  growth. 

Fibro-myomata  are  liable  to  a  variety  of  secondary  changes.  Fatty  degeneration, 
er  localized  or  diffuse,  is  common,  and  can  bring  about  a  softening  of^  the  entire 
or  into  a  puriform  mass  or  lead  to  the  formation  of  irregular  cavities  filled  with 
milar  fiuid.  Calcification  occurs  most  freouently  in  the  subserous  tumors  of 
U  size,  though  it  may  occur  in  tumors  as  large  as  an  adult's  head.  The  calci- 
Jou  may  he  diffuse,  but  it  is  usually  in  the  form  of  irregular  coral-like  deposits, 
letimes  only  the  peripheral  parts  are  changed.  Suppuration  and  gangrene  occur, 
latter  especially  in  tne  polypoid  form.  QSdema  is  frequent,  and  affects  espe- 
ly  the  connective  tissue,  convening  it  into  a  transparent,  jelly-like  mass, 
tortant,  but  fortunately  rare,  is  the  change  in  the  character  of  the  tumor  from 
Ignant  myo-fibroma  to  malignant,  rapidly-growing  sarcoma.  The  majority  of 
so-called  nbro-cystomata  of  the  uterus  are  the  ordinary  fibro-myomata  altered  by 
jlatory  disturbances.  Clear  serous  fluid  can  collect  in  interstices  of  the  tissue 
1  lymph-vessels,  forming  even  large  cysts.  These  two  forms  may  be  distin- 
hed  from  each  other  by  the  fart  that  the  distended  Ivmph-vessels  still  show 
r  endothelial  lining.  Veir  rarely  cysts  lined  with  cylinarical  epithelium  are 
led  in  combination  with  fibroma.  They  are  either  detached  portions  of  the 
ds  of  the  mucous  membrane  of  the  uterus  or  are  congenital  epithelial 
opise. 

V^ery  little  can  \ye  said  in  regard  to  the  etiology  of  these  tumors. 
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Tliey  are  never  fonned  before  puberty.  They  are  moet  eomnioD  betwem 
thirty  aiit!  forty  years  ;  more  frequent  in  negroes  than  in  whites.  Nallip- 
aroue  womnn  arc  more  subject  to  them  than  otheri'.  Chronic  endn- 
metritii^  and  meugtrual  disorderB  favor  their  development. 

The  SYMPTOMS  are  more  influeuceii  by  the  poi^ltion  of  the  tumor 
than  by  its  size  and  numbers.  Even  large  tumors  may  develop  from  ibe 
fundus  without  causing  any  symptoms,  while  small  tumart>  sitnalcd  Ion 
down  on  the  anterior  or  posterior  wall  of  the  body  of  the  uterus  or  in 
the  cervix,  eHpecially  when  they  develop  into  the  broad  ligumente,  mair 
cause  serious  Hymptome  because  of  the  pressure  which  they  exert  opdii 
the  bladder,  rectum,  and  the  tui^e  vessels  and  nerves  of  the  peh'is. 
Leiicorrhtra,  menorrhagia,  and  dysnienorrhcea  are  common.  The  atcN 
ine  hemorrhages  are  often  severe,  mid  frequent  enough  to  greaily  dehil- 
itate  the  patient,  aud  may  be  so  abundant  as  to  cause  death  by  cxan- 
guination.  Pain  is  frequent  and  varies  in  location  and  intensity.  Then 
may  be  nothing  more  than  a  Rensntion  of  weight  in  the  pelvis  and  b«r- 
ing  down,  or  it  may  amount  to  a  severe  sciatica.  Uterine  eolie,  ejpu!- 
sion-pains  similar  to  labor-pains,  are  common,  when  the  tumor  pmjecB 
greatly  into  the  uterine  cavit)-.  Disturbances  in  urination  are  common 
— dyauria,  retention,  and  gradual  dilatation  of  the  bladder.  Id  time 
cystitis  develops,  and  later  may  lead  to  an  ascending  pyelo-nepliritif. 
Pressure  may  be  directly  on  the  ureters  leading  to  hydro-nephrosis  on 
one  or  both  sides.  It  is  probable  that  many  of  tlie  deaths  wliich  follow 
operations  on  uterine  fibro-myomata  are  due  to  these  secondary  affectiom 
of  the  urinary  tract.  Pressure  on  the  re<!tum  causes  rectal  tenesmiifs 
hemorrlioids,  and  constipation. 

The  general  health  of  the  patient  suffers  from  the  loss  of  the  flniiis 
of  the  b^y  by  hemorrliage  and  the  often  profuse  disclmt^ ;  also  frnm     j 
tlie  toxtemia  resulting  from  absorption  from  the  urimirj'  and  intestinal 
tracts  and  from  the  pain  and  mental  depression. 

The  DIAGNOSIS  of  fibro-my<tmata  of  the  uterus  must  be  made  bv  ik 
physical  examination,  by  vaginal,  abdominal,  and  bimanual  palpation. 
The  tumor,  unless  small  or  in  a  verj-  fat  woman,  is  readily  palpated, 
and  its  connection  with  the  uterus  usually  readily  demonstrated.  T^e 
uterine  sound,  which  must  be  carefully  passed  on  account  of  the  dangfT 
of  its  setting  up  a  hemorrhage,  shows  that  the  uterine  cavify  is  length- 
ened often  to  a  very  considerable  degree. 

Differential  dtaffncmi*  of  tnyo-fibroiiia  frdtn  pregnancy  can  usanlly  be  made  bj  ^'' 
common  si^is  of  pregnancy — aroenorrhfBa,  the  breaat  cbaDgea,  etc. — but  oc«a»<'"' 
ally  these  BigiiB  fail  Ui  give  a  positive  condugion,  and  the  patient  muot  be  natcb^ 
for  the  positive  signs  of  pregnancy.     Differentiation  from  exlrn-utaine  pregjUX-'l^ 
K  Htill  more  difficult  and  oflen  impoesible.     In  such  a  caae  the  rule  muat  be   "^^ 
if  there  are  any  reaxonable grounas  for  BUapecting  estra-uterine  pregnancy,  l^*?" 
rotomy  must  be  done  at  once.    Tumors  due  to  pclvie  eelbdittM  and  hicmatoeelff       * 
accompanied  by  sign*  of  acute  inflammation  or  by  a  hiirtory  of  such  sympl^^^ 
and  are  usually  readily  distinguished  from  fibroma,  but  the  differential  djagg^^ 
becomes  impossible  in  casts  of  fibroma  in  uteri  which  are  adherent  and  the  a^^^ 
sions  the  seat  of  acute  inflammatory  proccsseti.     Examination  under  ether 
clear  up  the  diagnosis  in  sucii  cases.  ^ 

>SiiAmuM(Mjf6rot[/f  are  easily  confused  with  incomplete  ofrorfionjt  and  enilanietm^g 
The  hiatory  may  aid  in  tlie  casea.  If  not,  microscopical  eiaminalic"  -*  ^^ 
removed  by  the  curette  must  decide. 

Prognosis  as  regards  life  is  generally  favorable,  although  tlie  ^ 
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©5^1  health  is  often  so  impaired  by  the  frequent  loss  of  blood  that  slight 
^Iment*,  such  as  bronchial  or  intestinal  catarrh,  may  prove  fatal.  The 
^Innger  of  pyelo-nephritis  must  not  l>e  forgotten,  and  we  must  remember 
^^SLt  cases  of  large  abilominal  tumor  show  signs  of  cardiac  insufficiency 
^Ue  to  fatty  or  interstitial  changes  in  the  myocardium.  The  tumor  may 
^^ecome  gangrenous  along  the  course  of  its  pedicle  or  it  may  suppurate. 
^n  the  other  hand,  the  tumors  often  atrophy  on  cessation  of  the  uterine 
^nd  ovarian  functions. 

Palliative  treatment  is  resorted  to  in  the  majority  of  cases,  and 
^specially  in  those  where  the  symptoms  are  slight  or  the  patient  near 
^He  mcno])ause.  Many  of  the  symptoms,  such  as  pain,  sciatica,  consti- 
pation, vesical  irritation,  which  result  either  from  displacement  of  the 
uterus  or  its  enlargement,  are  relieved  by  rciK>sition  of  the  uterus  to  its 
'formal  jxwition  and  its  permanent  retention  by  the  use  of  whatever 
pessar}'  most  completely  fulfils  the  reciuirements.  The  hemorrhages  are 
trt«at^  in  various  ways — by  ergot,  hydrastis  canadensis,  cannabis  indica, 
S^illic  acid  internally,  and  locally  by  styptics  and  tampons.  If  these 
VDeans  fail,  the  curette  should  be  used.  An  intra-utcrinc  electrode  with 
the  galvanic  current  is  also  used  for  this  pur])oso. 

The  curative  treatment  is  medical,  electrical,  or  surgical. 

Ergot  given  bypodermically  or  by  mouth  for  many  months  cures  not  infre- 
quently the  monoloDular  variety  only.  Mineral  waters,  especially  those  contain- 
ing the  alkaline  iodides  and  bromides,  preparations  of  arsenic  and  phosphorus, 
%nd  hydrastis  cauadenesis  have  all  been  used,  and  each  has,  in  a  certain  number 
of  cases,  given  positive  results. 

Treatment  by  elecirolysis  requires  currents  of  80  to  250  milliampSres  strength.  A 
large  electrode  is  applied  to  the  abdomen,  and  the  other  pole  is  introduced  into  the 
uterine  cavity  or  by  puncture  through  the  vagina  or  abdominal  walls  directly  into 
the  tumor,  ^ch  sitting  lasts  for  from  three  to  six  minutes,  and  the  sittings  must 
he  continued  over  several  months.  A  certain  number  of  cures  are  effected  in 
tliirt  way. 

The  Burgrical  means  used  in  the  cure  of  fibroids  vary  greatly  with 
the  cases,  but  the  oj^erations  may  be  divided  into  two  clas.ses — the 
poffintil  and  the  ahdomhml.  The  majority  of  cases  are  treated  by  the 
former  class.  Fibmma  of  the  cervix  can  usually  be  removed  by  simple 
incision  of  the  capsule  and  enu(dcation  with  the  finger  or  dissector. 
The  hemorrhage  is  usually  insignificant,  but  if  severe  can  be  controlled 
by  pressure  with  a  tampon  or  by  the  use  of  hot  water.     Oj>erations  for 

EcKlunculated  fibroma  of  the  body  of  the  uterus  must  often  be  j)reco<led 
y  dilatation  of  the  cervdx  in  order  to  reach  the  tumor  more  easily. 
This*  may  be  done  rapi<lly  by  Hegar's  dilators,  with  or  without  bilateral 
division  of  the  vaginal  portion  of  the  cervix  with  the  scissors  and  of 
the  fibres  of  the  internal  os  with  a  bistoury.  After  dilatation  of  the 
cervix  tlie  removal  of  the  tumor  is  usually  easy.  The  tumor  is  first 
twisted  a  few  turns  about  the  long  axis  of  the  (wdicle.  After  making 
certain,  by  examination  through  the  abdominal  walls,  that  the  uterus 
has  not  been  inverted,  the  pedi<^lc  is  divided  by  scissors  curved  on  the 
flat.  The  hemorrhjige  is  usually  slight,  but  if  severe  can  be  controlled 
by  a  tampm  or  by  heat.  The  uterine  cavity  is  douched  with  an  anti- 
septic solution,  and  the  cervix,  if  divided,  is  sutured  as  in  operations 
for  lacerations  of  the  cervix.  The  use  of  the  chain  and  wire  6cras(nir 
has  been  lai^gely  abandoned,  because  the  danger  for  which  they  were 
voi,.  ir.— .15 
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introduced — namely,  hemorrliage— has  bceu  fuund  to  be  minimul,  and 
they  brought  with  them  dangers  greater  than  the  one  they  ^-ought  to 
avoid.  It  is  quite  impossible  to  perfectly  control  the  amount  of  tisaM- 
included  in  the  loop,  and  perforation  of  the  uterus  has  happened  seven] 
timed,  even  in  the  hands  of  experienced  operators, 

Submucoiis fhroid^,  including  the  interstitial  tumors  which  are  cW 
to  the  mucosa,  are  treated  as  follows :  The  cervix,  if  nut  already  dilated, 
must  be  dilated  as  described  above.  The  tumor  is  seized  with  volseiliiin 
forceps;  the  mucous  membrane  is  incised  freely  along  the  line  where  it 
is  reflected  from  the  uterine  wall  on  the  tumor.  The  tumor  is  now 
separated  by  the  fingers,  scalpel,  or  scissors  from  ita  capsule,  and,  with 
or  without  previous  fmgmcntation,  removed. 

The  ajier-treafmnd  is  the  same  aa  alromly  described.  The  darpiers 
of  tile  operation  are  hemorrhage ;  perfomtion  of  the  uterine  wall,  whidi 
is  not  a  very  serious  accident  if  the  operation  is  done  with  pro|ier  asep- 
tic care ;  inversion  of  the  uterus — a  favorable  rather  than  an  unpanion- 
able  occurrence  if  it  is  recognized,  as  it  facilitates  the  enucleation; 
and,  laatly,  septiotemia,  which  is  to  be  avoided  by  the  ordinary  rulesof 
aseptic  surgery.  In  some  cases  where  the  tumor  is  large  the  rap- 
sule  is  incised,  and  without  effort  at  enucleation  the  tumor  is  re- 
moved in  pieces  by  morcellation,  controlling  the  hemorrhage  bj 
forceps. 

Vaginal  hysterectomy  is  employed  in  eases  where  Uic  tumor  i\m 
not  exceed  the  size  of  the  fist,  when  the  hemorrhage  threatens  to  be 
rapidly  fatal,  and  when  serious  compression  symptoms  develop.  In  sU 
other  cases,  where  the  tumor  cannot  be  removed  by  any  of  the  opi-ra- 
tinns  already  described,  the  patient  is  put  in  the  lithotomy  position  And 
the  vai^ua  douched  and  scrubbed  with  antiseptics.  The  cervix  is  (lra»ii 
forward  so  as  to  put  the  posterior  wall  of  the  vagina  on  the  stretch,  »nd 
a  transverse  incision  made  down  t^)  the  [leritoneum.  Sutures  are  tlien 
passed  in  such  a  way  as  to  unite  the  peritoneum  to  the  posterior  ffsU 
of  the  vagina  and,  at  the  same  time,  compress  any  vessels  lying  in  tbe 
cellular  tissue.  If  the  Douglas  cul-de-sac  has  been  obliterated  by 
adhesions,  a  second  row  of  sutures  may  be  neeessarj'. 

The  index  finger  is  now  inserted  into  the  wound  and  the  broad  liga- 
ment passed  forward.  A  curved  needle  with  a  heavy  suture  is  enU'reJ 
in  the  lateral  fornix  about  one  inch  from  the  angle  of  the  wound,  and 
carried  deeply  enough  to  pass  above  the  lower  branch  of  the  uterine 
artery,  and  then  brought  out  about  one  and  a  half  inches  from  the  pnim 
of  insertion.  The  suture  is  then  firmly  tied,  and  the  same  thing  dmie 
on  the  other  side.  The  anterior  fornix  is  imw  opened,  and  latenil 
incisions  are  made  connecting  this  with  the  posterior  incision.  Tbe 
bladder  is  carefully  dissected  from  the  uterus  up  to  the  periliioeuni. 
The  uterus  is  now  turned  backward  and  lig-.itures  are  passed  throiipb 
the  bnmd  ligament  and  tied.  Usually  the  ligament  is  tied  in  tiu^''^ 
sections.  After  ligatures  are  tied  in  both  broad  ligaments,  the  ligamt'ii-j 
are  divided  bctw(H?n  the  body  of  the  uterus  and  the  line  of  ligature.t  und 
the  tumor  removed.  The  parts  are  now  sponged  and  freeil  fnnn  blw"!- 
The  wound  in  the  peritoneum  may  be  closed,  but  it  is  not  nw**aO'- 
A  gauze  drain  is  inserted  and  the  patient  put  to  lied.  The  patienj 
ehotdd  be  catheterized  for  a  few  days.     The  bowels,  af^er  being  codSd^ 
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for  a  few  days,  should  be  moved  by  &  mild  laxative  aided  by  a  warm 
enema.  Vaginal  irrigation  must  be  forbidden  for  n  week  or  ten  days 
(Fig.  246). 

The  details  of  the  operation  vary  with  diiTerent  operators,  but  the  method 
above  described  in  brief  is  satisfactory.    tSome  operators  use  forceps  to  prevent 

Fio.  246. 


Vaginal  hy»terecU)niy :  forceps  on  left  brand  llg«i 


hemorrhage  from  the  broad  ligaments,  leaving  them  >n  lUtt  for  forty-eight  or 
seven ty-t wo  hours. 

The  dangcTM  of  the  operation  are  those  common  to  all  severe  operations — 
shock,  primary  or  secondary  hemorrhage,  and  sepais,  plus  the  danger  of  injury  to 
the  ureters  at  the  point  where  they  he  close  to  the  ut<'rus.  There  is  also  some 
danger  of  opening  the  bladder.  These  dangers  can  be  avoided  by  operating  care- 
fully. 

Abdominal  Myomectomy. — The  following  operations  are  done 
through  the  abdominal  wall :  After  the  piistomarj*  anti.icptic  pre<raii- 
tion^  the  abdomen  is  ojienod  in  the  nicdinn  line  ami  tlie  tumor  exjMtsed. 
The  capside  is  freely  incisetl  and  the  tumor  Mliell<Hl  out.  The  resulting 
cavity  may  be  closed  by  deep  suturoii  or,  if  thought  necessary,  can  lie 
drained  into  the  vagina.  The  tumors  suitublc  fitr  this  method  of  operate 
ing  are  the  noii-i«duncnlated  subserous  ones  and  those  which  have 
developed  into  the  broad  ligament,  Peduni;ulat««l  tumors  are  removed 
after  separating  any  adhesions,  dividing  them  Ix-tween  ligatures  if 
necessary,  and  then  division  of  the  peilicle  after  ligating  it. 

Abdominal  hysterectomy  may  be  eom})tfte  or  may  stop  nt  xupra- 
raffijuil  amputaiion  of  the  cerph'  ttJcri.  Each  method  lias  its  advocates. 
Kesults  seem  to  be  equally  satisfactory  in  both  methods.  In  the  former 
less  detail  of  technique  is  necessary. 

After  both  operations  atrofihic  irhnn^e!)  follow  in  the  v^tnal  walls,  making  it 
difficult  sometimes  to  state  which  operation  was  performed.  It  will  thus  be  seen 
that  the  alleged  advantage  of  the  ini-ompleto  over  the  complete  operation — vix. 
that  the  stump  of  the  remaining  cervix  serves  as  a  keystone  to  the  vaginal  arch — 
is  not  a  good  argument.    Increased  chances  of  infection  through  the  cervical  canal 
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forceps  its  entire  surface  should  be  rendered  satisfactorily  aseptic  by  some 
approved  means.  There  seems  to  be  none  superior  to  the  free  use  of  the 
Paquelin  cauterj\  After  its  use  the  (;anal  should  be  traversed  by  a  piece 
of  ai^eptic  gauze  crowded  well  down  into  the  vagina  with  a  sound,  leav- 
ing the  upper  end  of  it  flush  with  the  top  of  the  amputated  cervix. 
This  serves  perfectly  as  a  means  of  promptly  draining  away  all  wound- 
secretion  through  the  vagina.  It  can  be  removed  at  the  end  of  two  or 
three  clays. 

Attention  should  now  be  paid  to  the  hamastasis.  Along  the  border 
of  the  amputated  broad  ligament,  just  outside  the  jaws  of  the  large  snaj>- 
forceps,  the  artx^ries  can  be  picked  up  and  secured.  Silk  or  catgut  can 
be  used  on  a  needle.  The  arteries  can  thus  be  secured  singly  with  the 
use  of  a  minimum  amount  of  ligature  without  going  outside  of  the  folds 
of  the  broad  ligament.  This  is  a  method  better  than  to  gather  up  the 
entire  end  of  the  broad  ligament  into  a  large  bunch,  which  necessitates 
a  longer  and  larger-sized  piece  of  ligature,  as  is  commonly  done.  This 
method  of  tying  the  arteries  singly,  as  is  done  in  a  leg  amputation,  is 
surgically  more  correct. 

After  securing  the  ves!=»els  in  each  broad  ligament,  all  that  remains 
to  be  done  is  to  close  the  folds  of  |)eritoncum  over  the  stump.  To  facil- 
itate this  step,  an  Eastman  staff  can  be  introduced  through  the  vagina 
into  the  Douglas  cul-de-sac,  and  the  seat  of  the  operation  can  be  thrust 
upward  almost  into  the  abdominal  incision.  This  is  a  great  improve- 
ment over  the  attempt  to  cover  the  stump  as  it  lies  at  the  bottom  of  tlie 
pelvic  cavity.  The  edges  of  the  peritoneal  flap  arc  now  brought  over 
tlic  cervical  stump  and  turned  in,  and  the  surfaces  are  closed  by  a  con- 
tinuous Lembert  suture  of  silk  or  ciitgut  from  one  side  to  the  other.  At 
each  angle  of  the  wound  the  broad-ligament  stump  may  be  gathered  in 
and  covered  completely  out  of  sight.  After  completing  the  suturing 
there  is  naught  but  peritoneum  to  be  seen,  the  field  of  the  operation 
l)eing  completely  extra-ixiritoneal.  Nothing  now  remains  but  to  close 
the  abdominal  incision. 

The  length  of  time  required  to  perform  hysterectomy  as  herein  described  varies 
with  the  operator's  dexterity.  Simple  uncomplicated  cases  can  be  completed  with 
ease  in  from  fifteen  to  forty  minutes.  The  amount  of  blood  lost  is  the  least  attend- 
ant upon  any  of  the  suggested  methods  of  j)erf()rming  abdominal  hysterectomy. 

The  more  complicated  cases  are  those  wherein  one  or  both  broa<J  ligaments  are 
split  up  by  projections  into  them  of  portions  of  the  tumor.  Where  the  projections 
are  small  tney  are  easily  managed;  where  they  are  large  the  whole  tumor  is  so 
Molidly  bound  down  by  the  unyielding  lamina;  of  the  ligaments  that  the  difficulties 
encountered  are  enormous. 

The  first  step  ia  to  grasp  the  apex  of  the  tumor  with  a  large  volsellum  forceps 
and  entrust  it  to  an  assistant,  who  draws  the  growth  to  one  side  as  far  as  it  can 
Ik*  drawn  without  tearing  it.  The  chief  danger  lies  in  catching  up  the  ureter, 
which  may  be  forced  out  of  its  normal  course  to  an  astonishing  extent  by  a  pro- 
jecting mass  of  the  tumor.  A  large  double  ligature  is  now  thrust  through  the 
portion  of  the  broad  ligament  outside  of  the  intraligamentous  mass.  One  portion 
w  now  tied  close  to  the  mass  and  divided,  and  the  otlior  portion  is  forced  outward, 
tearing  the  ligament  for  an  inch  or  more,  and  tied.  The  tied  portion  is  now  cut 
between  the  ligatures,  when  the  mass  can  be  raised  somewhat  out  of  its  bed. 
Beneath  the  incision  another  double  ligature  c^in  now  be  passed  and  tied  similarly 
to  the  first  one.  Upon  cutting  through  tiiis  second  portion  of  the  broad  ligament 
the  entire  mass  can  be  well  raised  out  of  its  bed  and  the  cervix  on  that  side  will 
be  exposed.  Sometimes  liberation  can  be  sufficiently  accomplished  after  the  use 
of  one  set  of  ligatures  only.    The  opposite  side  can  be  treated  in  like  manner. 
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Then  the  whole  mass  can  be  lifted  up  and  the  remaining  steps  of  the  opentiot 
performed  as  heretofore  described. 

In  these  cases  the  bladder  is  9ometimes  greatly  distorted,  and  a  corre»pon«iin{ily 
greater  amount  of  care  is  required  to  avoid  injuring  it.  When  it  is  opeued  it  mast 
be  closed  perfectly,  care  being  taken  to  cover  the  wound  with  peritoneum. 

Another  procedure  now  much  in  vogue  is  to  make  the  cvff  operation.  Aft« 
enucleating  the  tumor,  its  peritoneal  covering  is  sewed  into  the  lower  angle  of  th« 
abdominal  incision,  permitting  drainage  to  be  discharged  externallv.  At^er  fillioe 
the  cavity  of  the  peritoneal  covering  of  the  tumor  with  gauze  and  bringing  it  out- 
side, the  abdominal  wound  is  closed.  Free  drainage  is  thus  secureil,  and  ati  tlf 
cavity  closes  the  amount  of  gauze  is  progressively  decreased  with  successive  d^w- 
ings  till  the  cavity  is  obliterated. 

Castration. — The  idea  of  this  operation  is  to  bring  about  tlic  mmy- 
pause  prematurely,  for  it  has  been  observed  that  with  tlie  mcnojaujie 
myo-fibromata  decrease  in  size  and  their  symptoms  become  less,  U)  nil. 
This  operation  is  indicated  when  the  hemorrhages  are  severe  and  tlic 
condition  of  the  patient  is  such  as  to  contraindicate  the  more  hazanlius 
operations.  The  operation  is  contraindicated  in  cases  of  lai^  tunmr?, 
which  are  liable  to  suffer  from  circulatory  disturbances  secondary  to  the 
operation,  and  in  cases  where  the  pressure-symptoms  are  marked. 

A  median  incision  is  made  at  the  level  at  which  the  ovaries  are  thought  to  lit*, 
varvin^  in  cases  with  the  size  of  the  tumor.  The  ovaries  are  sought  out  and  dnirn 
to  tlie  incision.  The  pedicle  is  tied  with  a  single  ligature  or  in  parts  according  to 
its  thickness.  The  ovar>'  is  now  removed,  care  being  taken  to  get  it  all.  If  nec^ 
sar}',  separate  ligatures  are  now  applied  to  the  vessels  in  the  stump.  The  ^tamp 
is  now  cauterized  with  the  thermo-cauterj'  and  dropped  back.  The  other  ovary  is 
treated  in  the  same  way.  In  many  cases  this  operation  checks  the  hemorrhagic  at 
once  or  in  a  varying  period  of  time.  It  checks  the  growth  of  the  tumor  and  often 
causes  marked  diminution  in  its  size. 

Oanceb  of  the  Utebus. 

Ccurcinoma  of  the  uterus  may  commence  in  the  body  or  in  the  cer- 
vix, but  the  latter  is  the  usual  point  of  origin.  Some  cancers  l>egin  in 
the  (*ervical  mucous  membrane,  either  deeply  in  the  form  of  nodules  or 
merely  in  inflamed  mucous  membrane  or  from  the  surface.  They  are 
usually  adeno-carcinomata  or  the  ordinary  medullar\'  forms.  Ia\ss  fre- 
quently  they  produce  papillary  excrescences.  The  external  os  may 
escape  for  a  considerable  time,  but  sooner  or  later  it  and  the  entire 
vaginal  {K)rtion  are  destroyed.  The  ixirametrium  is  involved  early.  A 
large  number  of  careinomata  start  from  the  vaginal  surface  of  the  vaginal 
jK>rtion.  They  are  usually  flat  careinomata,  but  when  glands  are  prcsi'nt 
adeno-carcinoma  may  develop  from  them. 

These  cancers  early  involve  the  vagina  and  perivaginal  tissues,  also  the  cervix 
and  parametrium.  The  cervical  cancers  often  lead  to  the  formation  of  large  ulcer*, 
causing  great  destruction.  An  exact  anatomical  diagnosis  in  these  CAses  may  be 
diHicult,even  when  post-mortem,  but  usually  examination  of  the  lymph-nodules  in- 
volved will  remove  every  doubt.  Carcinoma  of  the  cervix  also  takes  the  form  of 
cauliflower-like  masses  which  may  be  so  large  as  to  completely  fill  the  vagina. 

Careinomata  of  the  body  of  the  uterus  are  much  less  common.  They  cause  thick- 
ening of  the  uterine  walls,  with  consequent  enlargement  of  the  uterus,  either  as  a 
diffuse  infiltration  or  as  circumscribed  nodules.  Sections  usually  show  an  adenom- 
atous structure.  The  inner  surface  of  the  uterine  wall  is  usually  ulcerated,  but 
they  may  be  polypoid  or  papillary  excrescences.  The  peritoneum  is  involved  early, 
the  cervix  later.  It  is  important  to  know  what  Sulig  has  recently  demonstrateo, 
that  the  extension  of  carcinoma  along  the  lymph-channels  is  far  beyond  the  micro- 
scopical limits  of  the  tumor,  and  that  in  cases  of  carcinoma  which  seemed  sharply 
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nited  to  the  cervix  bands  of  cancer-cells  were  found  in  the  lymph-channels 
t^een  the  outer  and  middle  muscular  layers  of  the  uterus  almost  to  the  orifice 
the  tubes. 

No  more  can  be  said  of  the  etiology  of  canc4'r  of  the  uterus  than 
•n  l>e  said  of  ameer  elsewliere.  It  is  a  disease  of  adult  life.  It  occurs 
«>re  frequently  among  the  poor  than  among  the  rich.  It  is  mucli  more 
ecjuent  in  women  who  have  borne  children  than  in  those  who  have  not. 
iicerations  of  the  cervix  predispose  to  carcinoma.  Carcinoma  of  the 
:cnis,  metastatic  to  carcinoma  of  some  remote  orgjm,  is  very  rare,  but 
e  do  find  carcinoma  of  the  uterus  due  to  extension  from  the  rectum 
'  bladder,  although  the  extension  is  usually  in  other  directions.  We 
so  find  the  so-cjvlled  carcinoma  by  implantation — /.  f'.  ciircinoma  of  one 
p  of  the  cervix  transferred  by  direct  contact  to  the  other  lip — or  car- 
noraa  of  the  cervix  following  carcinoma  of  the  body  of  the  uterus, 
Lth  a  l)and  of  normal  tissue  between.  The  existence  of  carcinoma  by 
iplaiitation  is  im})ortant,  as  it  warns  us  to  be  careful  in  operating  to 
'oid  contact  of  a  raw  surface  with  the  carcinomatous  tissue. 

Symptoms. — Many  patients  suffer  from  pain,  hemorrhuge^diwA.  vaginal 
scMarge  even  early  in  the  course  of  the  disease,  while  others  remain 
ee  from  any  symptoms  even  with  well-advanced  ciircinoma.  The  pain 
iries  in  character  and  intensity — pain  in  the  back,  colic-like  pains,  and 
^ritoneal  |)ains.  The  hemorrhage  is  at  first  merely  an  increase  in  the 
Doiint  of  the  menstrual  flow,  or,  if  the  jxitient  be  {>ast  the  menopause, 
le  usually  thinks  that  the  menstruatiims  have  returned.  Later  it 
jcoraes  more  frequent  and  abundant,  and  is  readily  excited  by  any 
anma,  cohabitation,  defecation,  or  exertion.  When  necrosis  of  the 
iperficial  parts  of  the  tumor  occurs  there  is  a  most  foul  odor  accom- 
inying  the  dincharge,  Ansemia,  emaciation,  and  cachexia  rapidly 
3velop.  The  patients  suffer  from  sleeplessness  and  anorexia.  When 
le  bladder  and  rectum  become  involved,  symptoms  of  their  disturbed 
motions  are  added. 

In  well-advanced  (»ases  the  diagnosis  presents  no  difficulties,  but  in 
irlv  cases,  where  the  diagnosis  is  so  verj*  im|)ortant,  it  can  often  be 
lade  only  by  the  microscopical  examination  of  a  bit  of  tissue  removed. 

The  PALLIATIVE  TREATMENT  is.  Unfortunately,  the  one  which  must 
?  most  often  employed,  because  most  cases  are  not  seen  until  too  late  for 
idii^il  removal  of  tlie  disease.  If  the  uterus  is  fixed  and  immovable 
r  if  the  pelvic  lymph-ncKles  can  be  |Kdi>iited,  effort  at  radical  removal 

useless.  If  the  {Kiin,  hemorrhage,  or  discharire  demand  treatment, 
le  curette  and  eauiery  are  our  l)cst  means.  All  of  the  neoplasm  whi(^h 
m  be  reached  should  be  removed  and  the  raw  surface  cauterized  witli 
le  therino-cjiutery  or  some  chemical  caustic,  such  as  chloride  of  zinc, 
rc»mine,  chromic  acid,  or  |>erchloride  of  iron.  The  vagina  is  then 
ira|K)ned  with  iodoform  gauze.  The  curetting  often  relieves  the  i>ain 
5  well  as  the  hemorrhage  and  discharge.  If  it  does  not,  morphine 
lUst,  sooner  or  later,  be  resorted  to.  Tonics  and  nourishing  diet  are 
M^ssary,  and  any  symptom  which  arises  must  b(»  treated  as  seems  best. 

The  Only  Operation  for  Radical  Cure  is  Hysterectomy. — Ampu- 
ition  of  the  cervix,  in  view  of  the  recent  pathological  investigations, 
lould  not  l>e  attempted,  even  in  the  most  favorable  cases ;  for,  although 
?nnanent  cures  do  result  from  this  operation,  the  dangers  of  recurrence 
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are  too  great.  The  best  method  of  performing  hysterectomy  for  cairi- 
noma  uteri  is  still  a  matter  of  dispute.  Some  operators  prefer  the 
vaginal  and  some  the  abdominal  method,  but  probably  the  co/nii/nrfion 
of  the  two  iw  the  best.  Because  of  the  danger  of  implantation  of  tkr 
c^ircinoma,  all  parts  of  the  cancer  which  can  be  removed  by  the  curette 
are  removed,  tne  base  cauterized,  and  the  mouth  of  the  utenis  closed 
by  sutures  or  the  cavity  packed  with  gauze  before  any  incision  is  made 
in  the  vagina.  The  vaginal  wall  is  then  divided  by  a  circular  inci>ioo 
far  enough  away  from  the  cervix  to  be  in  healthy  tissue.  The  dis>wti<« 
is  then  carried  upward  as  far  away  from  the  uterus  a**  po^^sible,  taking 
care  not  to  injure  the  rectum  or  bladder.  The  next  step  in  the  ojiem- 
tion  is  ojx^ning  the  abdomen.  The  broad  ligaments  are  then  li'irat^l  a> 
far  away  from  the  uterus  as  possible,  and  then  divided.  The  r«j?<»D 
for  ligating  the  broad  ligaments  through  the  abdomen  rather  tlian 
through  the  vagina  is  because  any  extension  of  the  carcinoma  into  tk 
parametrium  can  be  given  a  wider  berth  when  operating  through  the 
abdomen  than  when  operating  through  the  vagina.  The  after^reahneni 
is  the  same  as  after  laparotomy  for  other  purposes. 

The  Ovary. 

Ovarian  cysts  are  the  most  common  neoplasms  found  in  the  ovaries, 
but  before  describing  them  brief  mention  should  be  made  of  cv?tir 
changes  in  the  Graafian  follicles.  They  occur  especially  in  cases*  d' 
chronic  oophoritis  or  perioo[>horitis.  The  cysts  commonly  reach  tlif 
size  of  a  cherry  or  walnut,  and  are  often  multiple,  while  the  largiT  on«> 
— and  they  may  be  as  large  as  the  uterus  at  term — are  usually  singli. 
The  wall  is  thick,  but  with  the  smaller  cysts  it  is  often  thin.  Then 
are  no  septa  or  remains  of  septa,  no  papillary  excrescences,  and  ilu* 
epithelial  lining  of  the  cysts  is  the  cylindrical  follicular  epithelium, 
normal  in  shape  or  in  the  larger  cysts  flattened  by  pressure.  The  cyst- 
content  is  thin  and  serous  and  never  stringy.  It  contains  but  fow 
formed  elements,  but  sometimes  it  is  mixed  with  blood.  A  satisfactory 
explanation  of  the  development  of  these  cysts  cannot  as  yet  be  giveiL 
(Vide  Vol.  1.  Chap.  XXVI.)  Somewhat  similar  cysts  occur  in  the 
corpus  lutoum. 

The  cvstoniata  or  adeno-cystomaia  of  the  ovaries  are  true  Deupiasins.  Thev 
occur  oil  one  or  both  sides,  vary  in  size  up  to  or  beyond  one  hundreil  and 
forty  pounds  or  more,  may  be  single  or  multiple,  and  show  many  variation^}  in  the 
thickness  and  lining  of  their  walls  and  the  character  of  their  contents.  There 
may  be  many  small  cysts,  but  there  are  one  or  several  large  cysts  with  nuinemiv 
small  cysts.  Daughter  cysts  often  develop  in  the  wall  of  the  uriginal  cyst. 
Usually  the  cyst  is  multilocular,  but  some  are  originally  unilocular,  while  oUiere 
become  so  by  the  fusion  of  the  separate  cysts.  The  wall  mav  be  thin  and  tnuh*- 
parent,  but  more  frequently  it  is  thick  and  strong.  Adhesions  to  neigh borine 
organs  are  common,  and  may  bo  very  extensive.  The  epithelium  lining  the  cyrt* 
is  usually  cylindrical,  but  in  large  cysts  may  be  flattened  by  pressure  of  the  con- 
tents int/)  cubical  or  even  flat  cells.  Ciliated  epithelium  also  occurs,  but,  a.<anile. 
only  in  the  so-called  pa))illary  cystoma — /.  e.  those  in  which  we  find  papillary, 
cauliflower-like  growths  on  the  inner  surface  of  the  wall.  These  papillsB  vary  in 
length,  thickness,  and  the  number  of  their  branches.  They  may  be  few  of  so 
abundant  as  to  entirely  fill  the  cavity  of  the  cyst  or  even  rupture  its  walls.  The 
outer  surface  of  these  cysts  is  usually  free  from  papillae,  but  they  are  often  present, 
and  not  rarely  we  find  metastases  of  the  papillae  to  the  peritoneum. 
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The  conteots  of  the  crsts  vary  in  specific  gT&y'itj  from  1010  to  1030,  are  alka- 
lioe,  and  show  little  tenaenc^  to  coagulate.  Tlie  coQsisteDcv  variex  fiom  thiD, 
aliin,v,  almost  serous  to  thick  jelly-like  fluids.  In  aome  cases  tne  fluid  shows  noth- 
iDg  to  distinguish  it  from  the  fluid  of  an  asdtes.  The  color  varies  from  clear  and 
watery  through  green,  yellow,  red,  to  brown,  and  sometimes  bloody  or  purulent. 
There  iii  a  large  amount  of  cellular  dl^bris,  red  and  white  blood- corpuscles,  epi- 
thelial uella  of  various  kinds,  colloid  concretions,  crystals  of  blood-pigments,  and 
rarely  cystin.  Sometimes  the  presence  of  squamous  epithelium,  hair,  teeth,  or 
bones  will  show  that  the  cyst  la  a  dmrniUl.  Chemical  examination  of  the  fluid 
«howa  albumen,  metalbumcn,  and  sometimes  urea.     (  Vide  Vol.  1.  p.  25.) 

The  cysts  usually  develop  toward  the  abdominal  cavity  (Fig.  247), 
making  a  pedicle  of  the  ovarian  ligament,  tlic  broad  ligament,  and  often 
die  tube  also.     This  pedicle  may  be  long  and  slender  or  short  and  thick. 


Sometimes  the  cvhIh  develop  between  the  layers  of  the  broad  ligaments 
— intmlignmeatoiis  cysts.  There  are  numerous  wfondar;/  changes  to 
which  these  cysts  are  liable.  Tornon  of  the  pefUcle  is  not  rare,  and  hap- 
in;ns  the  more  easily  tlic  longer  the  peciicle  and  the  freer  the  surface  of 
the  cyst  is  from  adhesions.  When  torsion  (xicurs  the  veins  of  tlie  pedi- 
cle are  cumpres.sed  ;  hyperremia,  Htatiis,  and  necrosis  resnlt  unless  the 
btou<l'Supply  through  the  adhesions  is  sufficient  to  prevent  it.  If  mvro- 
«(>  occur,  mipptvration  or  f/atitfrenc  develops  from  infection  with  micro- 
organisms. Fall}/  der/CJicration  both  of  the  epithelial  lining  and  the 
cyst-wall  is  frequent,  Odeificittii>n,  either  diifiise  or  lotsilized,  is  com- 
mon, especially  in  the  jnpillar)'  form.  Ilrinorrhufie  into  the  cyst  is  jdso 
common.  Ru/Aure  of  the  cjfd  into  the  nbdomiwt!  ennty  occurs,  loading 
to  symptoms  of  acute  pentonitiM.  It'  the  cyst-contents  arc  thin,  they  are 
completely  absorbed,  but  the  thicker  they  arc  the  le.-is  complete  is  the 
absorption.  Rarely  the  cysts  rupture  into  the  bladder  or  intestines. 
Sometimes  sarcoma,  and  more  frequently  can'inonia,  develop  from  cyst- 
walls. 

Entirely  different  from  the  form  of  cyst  just  des<;ribed  is  the  der- 
moid cyrt  which  occurs  with  relative  fretjucncy  in  the  ovaries.     ( Vide 
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Vol.  I.  p.  398.)  Usually  one,  but  sometimes  both  ovaries,  are  involviil 
in  the  prooens.  The  dermoid  tumors  vary  in  size  up  to  an  adult  bead, 
rarely  larger — are  hard  and  generally  globular.  They  contain  mai«> 
of  fat  and  hair,  usually  skin  showing  sebaceous  follicles  and  sweat-gland?, 
and  often  teeth,  bones,  and  cartilage.  They  are  not  likely  to  grov  rap- 
idly or  reach  any  considerable  size,  but  the  danger  of  infection  and  >u|h 
puration  in  the  c^yst  and  of  torsion  of  its  pedicle  is  sufficient  to  wamm 
removal  whenever  they  are  found. 

Practically,  nothing  positively  is  known  about  the  etiol<x;y  of  thU 
condition.  The  cA'sts  rarely  start  before  twentv  or  after  fifty  years  if 
age,  but  they  have  been  found  in  the  new-born  and  as  late  as  eighty 
years.  They  are  more  frequent  in  those  who  have  not  borne  childivn 
than  in  those  who  have. 

The  onset  of  symptoms  is  gradual.     At  first  there  are  only  imlefinitt? 
reflex  disturbances,  due  to  congestion  and  stretching  of  the  apjiendagcs. 
Sometimes,  even  very  early,  severe  radiating  pains  on  the  disea?ied  fide 
appear  with  tenderness  on  pressure.     In  other  cases  the  first  symptom* 
may  be  due  to  pressure  on  the  pelvic  \nscera,  vesical  and  rectal  ten«^ 
mus,  incontinence  or  retention  of  urine,  constipation,  hemorrhoid:*,  and 
also  pains  in  the  legs  and  cedema  from  pressure  on  the  pelvic  nerves  and 
vessels.     All  of  these  symptoms  may  disappear  on  the  sudden  ej«ane 
of  the  tumor  from  the  small  pelvis  into  the  abdominal  cavity.    Toe 
menstruations  are  often  profuse  and  usually  painless.     There  is  often 
profuse  leucorrhcea.     Sterility  is  a  frequent,  but  not  inevitable  result,  sO 
that  pregnancy  can  occur  even  when  both  ovaries  show  cystic  degenera- 
tion, and,  if  the  cyst  or  cysts  are  small  and  not  fixed  in  the  |>eTvis  bv 
adhesions,  the  pregnancy  can  go  to  term  without  serious  complications. 
When  the  tumor  has  reached  a  considerable  size  disturbances  of  the 
gastro-intestinal  tract  are  common.     Breast-changes  similar  to  those  of 
pregnancy  niay  ap[>ear.      The   urinary  secretion  may  be  scanty  from 
pressure  of  the  tumor  on  the  kidneys.     The  upward  displacement  of 
the  diaphragm  causes  the  ordinar}^  symptoms  of  cardiac  and  pulmonary 
insufficiency.     Adhesions  between  the  tumor  and  the  surrounding  part* 
are  often  the  cause  of  serious  symptoms,  such  as  intestinal  colic,  vomit- 
ing, etc.     These  sym])toms  may  be  altered  by  change  in  the  position  of 
the  [>atient.     Sooner  or  later  malnutrition,  anaemia,  and  cachexia  ap^iesr. 
These  patients  often  have  a  peculiar  facial  expression,  the/ac/e«  ovariana, 
but  this  must  be  seen  to  be  recognized. 

In  many  cases  there  are  absolutely  no  subjective  symptoms,  and  \he 
patient's  attention  is  first  attracted  by  the  increasing  size  of  the 
abdomen. 

When  complications  arise,  such  as  torsion  of  the  pedicle,  rupture  of 
the  cyst,  or  hemorrhage  into  the  cyst,  the  symptoms  are  suifden  and 
severe.  Shock,  acute  anaemia,  and  the  like  are  followed  often  by  symp- 
toms of  peritonitis. 

Examination  of  the  patient  should  be  preceded  by  free  catharsis,  aided  by  copi- 
ous cneinata,  until  one  is  certain  that  the  colon  is  free  from  fecal  masses.  Toi' 
bladder  should  })e  emptied  witli  the  catheter  if  there  is  any  reason  I'or  suspecting 
that  the  voluntary  evacuation  is  incomplete.  If  the  resistance  of  the  ab<lomin3l 
walls  be  too  great  or  the  pain  too  severe,  the  examination  should  be  made  under 
aniesthesia.  The  patient  should  be  j>laced  on  the  back  with  abdomen  ftiUy  ex- 
posed.    The  size  of  the  abdomen  varies  with  the  size  of  the  tumor,  but  the  enUf|je- 
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^nt  is  usually  asymmetrical,  the  side  on  which  tlie  tumor  lies  being  the  fuller. 
reunion  ovor  the  tumor  gives  dulness,  but  unless  the  tumor  is  closely  adherent 
the  abdominal  wall  the  area  of  absolute  dulness  is  less  than  the  size  of  the 
l^mor  aa  shown  bv  palpation.  If  dulness  is  present  in  the  flank,  it  is  not  altered 
ith  position  of  the  patient,  as  it  is  in  cases  of  ascites.  Fluctuation  of  the  cyst- 
^^^ntents  is  the  plainer  the  more  nearly  the  cyst  is  unilocular.  Palpation  of  the 
^ti.inor  is  done  both  through  the  abdominal  wall  and  by  bimanual  manipulation. 
*^  should  be  <lone  gently,  for  fear  of  rupturing  the  cyst  or  tearing  some  adhesions. 
^^o  general  rule  can  be  given  as  to  the  position  of  the  uterus,  for  it  is  dependent  on 
^  variety  of  factors — the  size  of  the  cyst,  its  point  of  origin,  the  presence  or  absence 
^^f  adh^ioDs.  The  uterus  mav  be  pulled  up  out  of  the  pelvis  or  pushed  down  to 
^lie  vulva.  It  may  be  forward  or  back  or  t<)  one  side.  The  length  of  the  cavity  is 
**ot  usually  increased,  but  it  may  be. 

The  differv)}tla1  i)iA(iNOSis  of  ovarian  cynts  is  a  very  brojid  matter,  so 
^«at  thore  is  no  alxlominal  organ  which  does  not  under  sonic  eircum- 
^^^nces  enter  into  consideration.  Mund6  gives  the  following  list  of 
l^Ossibilities :  Obemtt/,  ledeiiuiy  tonic  spasm  of  the  abdominal  xrally  tympa- 
'^ifiSy  fi'jcal  tumory  dilatation  of  the  domuchy  didcnded  bladdery  hwm<ito- 
^^tUrUy  physainetray  hydatlfonn  nwky  hydrosalpinx y  ascitesy  cnrysted  dropsy y 
^^^pmatocelcy  cyd  of  the  broad  ligament ,  renal  cyst,  splenic  cyd,  hepatic  cydy 
J^firasitic  cydy  omental  and  pancreatic  cydy  uterine  cydo-fibromay  tUerine 
^brornay  enlarged  spleen y  enlarged  liver,  sarcoma  of  the  abdominal  nodeSy 
'^aUgnant  disea-sey  omental  tumor ,  displaced  kidney,  displaced  liver,  preg- 
"^aney  both  normal  and  extra-uteri nCy  pregnancy  with  amniotic  dropny,  mitli 
^>carian  cyd,  and  with  a  dead  child. 

Even  this  formidable  list  might  be  extended.     Fortunately,  the  means  of 
^fferentiation  in  most  of  the  cases  readily  suggest  themselves.     When  the  cyst  is 
%man  the  differentiation  from  other  small  tumors  near  the  uterus  may  be  difficult. 
A  small  focus  of  inflammation  in  the  periuterine  cellular  tissue  can  usually  be  dis- 
tinguished by  the  historv  or  presence  of  signs  of  inflammation.    These  tumors  are 
less  sharply  circumscribed  than  the  cysts.     Extra-uterine  pregnancy  must  be 
thought  of  when  there  Ls  amenorrhoea,  vulvar  discoloration,  and  breast-changes. 
Ketroflexion  of  a  gravid  uterus  is  suspected  when  the  tumor  is  found  in  the  cul- 
de-Hac  with  the  usually  early  signs  of  pregnancy.    When  the  tumor  rises  out  of  the 
pelvis  other  questious  arise.     Differentiation  from  pregnancy,  especially  when  an 
ameoorrhoea  exists,  has  caused  confusion.    The  presence  of  any  of  the  certain  signs 
of  pregnancy  settles  the  question,  but  in  some  cases  time  or  an  exploratory  lapa- 
rotomy may  be  necessary.    When  both  pregnancy  and  a  cyst  exist  the  question  is 
still  more  difficult     Ascites  may  resemble  a  large  cyst,  but  with  ascites  the  flanks 
are  more  distended,  there  is  usually  an  area  of  tympany  about  the  umbilicus  when 
the  patient  is  fiat  on  her  back,  and  the  fluid  moves  freely  with  the  chanpng  position 
of  tne  patient.     Examination  of  other  partj^  of  the  body  will  usually  show  the 
presence  of  some  cause  for  the  jiscites.     It  must  also  be  remembered  that  papillary 
cystoma  not  infrequently  causes  ascites.     Localized  tubercular  or  caucrrom  peri- 
(onittJf  is  often  difficult  to  recognize.     The  presence  of  tubennilosis  in  olhtr  parts 
of  the  body  must  suggest  the  possibility  of  a  tubercular  peritonitis.     With  carci- 
noma we  may  Iw  able  to  palpate  irregular  nodules.     Puncture  of  the  abdomen 
may  greatly  facilitate  palpation,  but  this  ])r()cedure  should  always  be  done  with 
great  care,  and  it  is  not  certain  that  a  small  exploratory  incision  is  not  a  prefer- 
able plan.     Microscopical  and  chemical  examination  of  fluid  removed  may  be  of 
great  assistance.   Renal  tumors,  hydronephrosis,  sometimes  cause  confusion.    Here 
the  history,  the  examination  of  the  urines,  the  relation  of  the  tumor  to  the  colon 
after  inflation  of  the  colon  with  air,  and  the  presence  of  a  large  amount  of  urea 
in  the  fluid  of  a  hydronephrosis  will  usually  render  the  correct  diagnosis  possible. 
When  in  any  case  careful  and  repeated  examinations  have  failed  to  yield  certain 
results,  an  exploratory  incision  snould  be  made. 

The  only  treatment  of  ovarian  cysts  is  removal.     The  pitient  is 
prepared  as  for  other  ooeliotomies.    Tiie  abdouion  is  o])cned  in  the  median 
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line  just  above  the  piibes.  Any  adhesions  are  separated,  the  smaDer 
torn  with  the  fingers,  the  larger  divided  between  ligatures.  In  some 
cases  the  adhesions  are  so  abundant  that  the  operation  must  be  aban- 
doned. After  freeing  the  cyst  from  adhesions  the  contents  are  drawn 
oif  through  a  trocar,  taking  care  that  none  of  the  fluid  escapes  into  the 
abdominal  cavity.  The  sac  is  now  drawn  out  through  the  abdominal 
incision.  The  pedicle  is  tied  with  a  heavy  ligature,  usually  in  two  or 
more  jwrts.  The  cyst  is  cut  away,  and  after  tying  with  separate  liga- 
tures any  large  vessels  found  in  the  stump,  the  stump  is  dropped  hack 
into  the  abdomen  and  the  incision  closed.  The  after^reatnient  is  the 
same  as  in  other  laparotomies. 

The  Parametrium. 

Acute  inflammatory  processes  in  the  para-uterine  celliilar  tiflsae 
are  most  commonly  the  results  of  infection  during  labor  or  abortion. 
They  may  also  follow  operation  on  the  genitalia  or  be  due  to  extension 
from  an  infective  inflammatory  process  existing  in  some  of  the  pehic 
organs — tlie  tubes,  ovaries,  uterus,  or  rectum. 

There  is  serous  and  cellular  infiltration  of  the  cellular  tissue,  N'aiy- 
ing  in  extent  and  location,  but  more  often  found  in  the  broad  ligaments, 
where  it  may  remain  or  extend  to  all  the  uterine  ligaments,  the  abdom- 
inal wall,  the  post-peritoneal  and  post-rectal  cellidar  tissues.  It  may 
take  the  form  of  a  diffuse  phlegmon,  as  thrombo-phlebitis  or  thrombo- 
lymphangitis.  The  exudate  may  undergo  complete  resorption  and  the 
parts  be  restored  to  their  normal  condition,  or  the  exudate  may  become 
purulent,  forming  an  abscess.  The  absc^ess  may  be  single  or  there 
may  be  many  communicating  with  each  other  by  tortuous  jxissages.  H 
untreated,  the  ])us  may  undergo  partial  absorption,  caseation,  and  (^1- 
cification,  but,  as  a  rule,  such  abscesses  incroasc  in  size  and  extend 
along  lines  determined  by  the  fascial  planes  and  the  influence  of  gravity. 
Thev  often  rupture  through  the  abdominal  wall,  the  vagina,  the  rectum, 
or  the  bladder.  They  may  also  rupture  into  the  j)eritoneal  c:ivity. 
Another  ]K)ssible  outcome  of  a  cellular  infiltration  is  its  or<ranizjitiou 
with  the  t'orniation  of  new  fibrous  tissue.  A  similar  formation  iA'  n<'\v 
tissue  (K'curs  about  absecss-eavities  unless  the  abscesses  are  promptly 
and  thoroniz:hlv  drained. 

Cases  of  parametritis  are  almost  invariably  asscx'iated  with  more  or 
l(»ss  extensive  perimetritis. 

The  SYMTTONLS  are  the  general  symptoms  of  all  acute  septic  prin 
eesses  eoinbined  with  the  symptoms  of  tlu*  kK'al  trouble.  Usually  u 
chill,  often  very  severe,  is  the  first  si<j:n ;  the  pulse  and  respiration  an* 
rapid.  The  tenipenitnre  is  high  and  interrupted  at  varying  interval'^ 
by  chills.  Pain  Irom  tension  of  the  ligaments  and  abdominal  wall^  J^"" 
from  pressure  on  the  pelvic  nerve-trunks,  added  to  that  of  the  usually 
aeeonipanying  ]>elvie  peritonitis,  is  severe.  Vesical  tenesmus  is  ol^*'" 
troublesome.  Vomiting  and  tympany  of  the  intestines  are  eonini<»"- 
The  general  strength  is  rapidly  undermined.  The  emaciation  becoino^ 
extreme.  The  symptoms  of  rupture  of  an  abscess  into  the  general 
peritoneal  cavity  are  those  of  a  severe  generalized  jK'ritonitis.  In  ti»e 
more  favorable  cases  the  symptoms  arc  less  severe  and  of  shorter  dw^'^i- 
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■ion.  Vaginal  examination  shows  local  heat,  swelling,  and  tenderness; 
irith  a  generally  boggy  feeling.  Later  the  swelling  increases,  causing 
luplaeement  of  the  uterus.  If  pus  form,  fluctuation  can  usually  be 
liflcovered. 

Treatment. — In  the  very  early  stages  the  patient  should  be  kept 
n  bed  under  the  influence  of  opiates,  with  the  local  application  of  the 
ioe-bag.  The  general  health  of  the  patient  should  be  maintained  by 
the  use  of  alcoholics,  quinine,  and  strychnia.  If  suppuration  seems  to 
be  inevitable,  cold  should  give  place  to  hot  applications  and  douches. 
is  soon  as  a  focus  of  pus  can  be  discovered  it  should  be  opened  and 
Imined.  It  is  usually  best  to  locate  the  pus  with  an  exploring  syringe, 
md  open  along  the  needle  with  the  thermo-cautery  or  8hari>-ix)inted 
cissors,  taking  care  to  avoid  any  pulsating  vessels  and  withdrawing  the 
cissors  oyien.  The  abscess-cavity  should  be  explored  to  see  whether  it 
omniunicates  with  any  other  cavities.  If  it  does,  the  opening  between 
dem  should  be  enlarged  suflSciently  to  secure  free  drainage.  The 
bscess-cavity  should  be  irrigated  frequently  with  antiseptic  solutions, 
nd  free  drainage  be  maintained  until  the  cavity  closes  throughout.  If 
bere  is  much  new  tissue  formed  after  the  abscess  is  closed,  pelvic 
lassagc,  combined  with  hot  douches,  iodine  locally,  should  be  used  to 
Imit  the  deformity  resulting  from  the  contractions  of  the  new  tissue, 
nd  as  &r  as  possible  to  cause  the  absorption  of  such  tissue. 

The  PEBiMETRinM. 

Perimetritis,  or  pelvic  peritonitiB,  is  most  often  secondary  to  disease 
>f  the  pelvic  organs,  though  it  occurs  also  as  a  part  of  a  general  peri- 
onitis.  The  most  common  cause  is  infection  following  labor  or  abor- 
ion.  Other  causes  are  acute  and  chronic  endometritis  and  metritis, 
[onorrhcea,  inflammation  of  the  tubes  and  ovaries,  malposition  and 
umors  of  the  ovaries,  and  exposure,  especially  during  menstruation. 

The  inflammation  may  lead  to  the  formation  of  abundant  fibrinous  or  purulent 
ixudate,  filling  up  the  cul-de-sac  of  Douglas,  and  matting  together  the  pelvic 
organs  and  such  of  the  intestines  as  happen  to  lie  in  the  pelvis.  After  a  varving 
leriod  of  time  the  exudate  may  be  absorbed ;  more  frequently  abscesses  form  which 
ooner  or  later  perforate  in  some  direction.  These  cases  most  frequently  follow 
puerperal  infection.  Much  more  important,  because  much  more  frequent,  are 
hose  cases  in  which  the  exudate  is  less  abundant  and  fibrinous,  and  by  its  org:an- 
sation  leads  to  the  formation  of  adhesions  between  any  two  peritoneal  surmces 
vhich  happen  to  be  in  contact.  These  adhesions  by  the  contractions  which  they 
indergo  lead  to  the  most  diverse  displacements  and  distortions  of  the  pelvic 
>rgai»,  to  circulatory  disturbances  by  compression  of  art<?ries  and  veins,  and  to 
liflturbance  of  the  functions  of  the  organs.  The  uterus  is  dislocated,  atrophied 
irhen  the  blood-supply  is  cut  off,  or  passively  congested  when  the  veins  are  com- 
ire^ed.  The  nutrition  and  function  of  the  tubes  and  ovaries  are  altered.  They 
ire  dislocated  and  become  chronically  congested  and  inflamed.  The  function 
>f  the  bladder  and  the  rectum  suffers. 

The  SYMPTOMS  vary  as  greatly  as  do  the  symptoms  of  generalized 
peritonitis.  Even  most  severe  purulent  [X'lvic  jKiritonitis  may  exist 
»me  time  without  causing  marked  symptoms.  The  acute  form  usually 
)^n8  with  a  more  or  less  marke<l  chill,  followed  by  high  temperature 
ind  frequent  pulse,  constifxition,  followed  shortly  by  tympanitic  disten- 
;ion  of  tlie  intestines,  vomiting,  and  collapse.     There  are  localized  pains 
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and  tenderness  with  vesical  irritation.     In  less  acute  cases  th«  geoeal 
symptoms  are  less  marked,  and  the  local  symptoms,  especially  tk  paii^ 
come  to  the  foreground.     The  pain  is  severe,  and  is  increased  by  mudoi, 
menstruation,  and  examination.      The  patients  lose  strength  raiiidiT, 
suffer  from  insomnia,  and  often  very  much  from  vesical  tenesmus.  Tfc 
chronic  cases  often  develop  without  causing  any  subjective  symptuv 
whatever,  and  the  earlier  existence  of  a  pelvic  inflammation  is  ^tm. 
only  by  the  resulting  adhesions.     The  symptoms  in  these  case^i  come*! 
later  from  the  disturbance  of  the  uterus,  bladder,  and  rectum — profw 
menstruation,  leucorrhoea,  vesiciil  tenesmus,  constipation,  pain  in  tk 
back,  sterility,  or  repeated  abortions. 

Kvamination  of  the  acute  cases  shows  extreme  tenderness  over  the  tbdonn. 
tympany,  and  tension  of  the  abdominal  walls.  Vaginal  examination  shom  tk 
uterus  fixed  by  the  exudate  about  it,  especially  in  the  Douglas  cul-de-^ftc  TW 
vaginal  fornices  are  bulging.  Pulsating  vessels  are  often  felt.  Examinatino  d 
the  cases  which  develop  insidiously  show  some  abdominal  tendernesn  and  cnD44> 
erable  vaginal  tenderness.  The  uterus  is  usually  displaced  backward  andfiiii 
Bands  of  tissue  irregularly  arranged  can  often  be  felt.  The  severe  cases  comiaf 
on  after  labor  or  abortion  may  cause  death  rapidly  or  the  exudate  may  dofteo  and 
be  discharged.  Other  possibilities  are  slow  absorption  or  organization  of  tlx 
exudate.  Complete  recovery  does  occur,  but  it  is  exceptional.  Even  though  tk 
symptoms  disappear  for  a  time,  they  usually  reappear  upon  the  slightest  provo- 
cation. 

The  TREATMENT  of  the  acute  cases  consists  in  ice  locally  and  rest  ii 
bed.  The  pain  must  be  controlled  by  opium.  The  bowels  murt  be 
kept  open  by  laxatives.  The  strength  should  be  maintained  by  ak-o- 
holies  and  tonics.  After  the  more  acute  symptoms  have  disapptanJ 
hot  local  applications  are  used.  If  pus  form,  the  abscess  mus^i  be 
drained  freely,  as  already  described.  The  chronic  cases  should  pai* 
several  hours  in  bed  and  the  bowels  be  kept  open.  All  repeated  or  pm- 
longed  examinations,  the  use  of  the  uterine  sound  or  pessary,  are  contn- 
indicated,  because  of  the  danger  of  setting  up  an  acute  exacerbation  of 
the  chronic  peritonitis.  Hot  or  cold  applications  should  be  uj^ed  f«tf 
the  pain.  In  some  cases  the  extirpation  of  the  tubes,  ovaries,  and  the 
adhesions  about  them  is  warranted. 

The  Fallopian  Tubes. 

Inflammation  of  the  Fallopian  tubes  may  be  acute  or  chninic. 
Although  8alpingiti4<  was  not  recognized  until  a  few  yeai^s  ago,  the  ctrn- 
(lition  is  far  from  being  uncommon.  The  disease  is  ran*ly  limited  to 
the  tubes.  The  uterus  is  diseased  in  about  two-tliirds  of  the  ca,«os,  allow- 
ing either  acute  or  chronic  endometritis,  flexion,  or  version.  Many 
cases  show  distinct  traces  of  perimetritis,  which,  however,  may  be  j^-c- 
ondary  rather  than  primarj'  to  the  salpingitis.  It  is  probable  that  tk 
tubes  are  mrely  the  seat  of  primary  inflammation,  except  fur  the  m»t 
infrequent  cases  of  tubal  tuberculosis.  Many  cases  are  due  to  pnerpi»ral 
infection.  Many  eases  are  due  also  to  acute  gonorrhoea.  B4)th  tubtT' 
are  diseased  in  about  half  of  the  cases,  and  when  only  one  tube  L? 
involved  the  left  is  involved  more  frequently  than  the  right 

Tho  pathological  process  in  the  acute  cases  resemblen  acute  catarrh  of  othff 
mucous  membranes.  The  membrane  is  swollen  and  red,  with  large  or  jynall 
ecchymoses  under  the  epithelium,  and,  when  the  process  m  more  intense,  th<*rc  i* 
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A  round-celled  infiltration,  causing  thickening  of  the  mucous  membrane.  Tliere 
is  increased  secretion,  slimy  and  usually  clear,  but  sometimes  mixed  with  blood. 
The  epithelium  is  retained.  When  the  inflammation  is  more  severe  and  due  to 
the  pui»-cocci  or  the  gonococci,  the  changes  are  more  marked.  The  epithelium  is 
exfoliated ;  the  deeper  portions  of  the  mucous  membrane  and  muscularis  are 
dotted  with  ecchymotic  areas  and  thickened  by  an  extensive  round-celled  infiltra- 
tion. The  muscle-fibres  undergo  fatty  changes.  Whenever  two  spots  of  the 
mucous  membrane  which  has  lost  its  epithelial  covering  come  in  contact,  adhe- 
sions are  liable  to  form,  in  this  way  dividing  the  cavity  of  the  tube  into  irregular 
spaces,  and  in  places,  especially  at  the  ends  of  the  tubes,  causing  stenosis  or  atresia. 
1  he  walls  become  thick 


and  fibrous  from  organization  of  the  exudate.  The  cavi- 
ties are  often  distended  with  pus,  which  after  a  time  may  become  caseous  from 
absorption  of  its  fluid  and  fatty  degeneration  of  its  formed  elements.  The  perito- 
neum is  usually  involved  early,  the  cause  of  the  inflammation  reaching  the  peri- 
toneum either  by  extension  through  the  walls  of  the  tubes  or  by  being  carried  by 
the  secretions  escaping  through  the  abdominal  end  of  the  tube  into  the  peritoneum. 
The  peritoneum  presents  the  changes  common  to  inflammations  of  the  serous 
membranes.  The  adhesions  which  form  are  often  extensive.  Their  location  is 
dependent  upon  chance. 

The  SYMPTOMS  of  salpimjith  are  not  well  marked,  because  they  are 
almost  invariably  added  to  a  preceding  or  coincident  inflammation  of 
8ome  other  part  of  the  genital  tract.  A  dull  pain  of  varying  intensity  on 
one  or  both  sides,  and  increased  by  exertion,  menstruation,  or  copula- 
tion, is  usually  the  first  sign.  To  this  may  be  added  at  irregular  inter- 
vals signs  of  acute  localized  peritonitis-  The  menstruations  are  irregu- 
lar, profuse,  and  |)ainful.  Occasionally  the  tube  will  empty  itself  into 
the  uterus  and  a  large  amount  of  fluid  escape  into  the  vagina.  At  such 
times  the  pain  is  much  relieved  and  the  local  findings  are  altered. 

The  presence  of  pus  in  the  tubes — i.  e,  pyosalpinx — causes  the  general 
symptoms  common  to  all  suppurating  fixii.  When  suddenly  developed 
there  is  the  chill  and  the  irregular  temperature  curve,  rapid  pulse,  and 
rapid  loss  of  strength  and  flesh.  Pus-tubes  rarely  rupture  into  the  free 
peritoneal  cavity.     The  usually  firm  adhesions  prevent  this. 

A  positive  diagnosis  of  salpingitis  can  l>e  made  only  when  the 
dilatecftulx;  can  \)e  differentiated  by  jialpation  from  the  exudate,  and  its 
t'oiinection  to  the  uterus  by  the  uterine  end  of  the  tube  definitely  deter- 
mined. Pal|)ation,  in  these  crises,  must  be  most  careful,  because  of  the 
danger  of  rupturing  the  tube,  causing  severe  local  or  general  peritonitis, 
or  tearing  an  adhesion  and  setting  up  a  hemorrhage  which  may  be  so 
.'jcverc  as  to  necessitate  a  lajiarotomy  to  find  and  control  the  bleeding 
point. 

Treatment  for  the  acute  cases  is  the  same  as  for  ptTi-  and  para- 
metritis. Later,  hot  douches,  icnline  prt^parations  IcK'ally,  rest,  proper 
diet,  and  regulation  of  the  bowels  often  accomplish  a  great  deal  toward 
the  absorption  of  the  exudate.  If,  after  this  ]>lan  have  been  faithfully 
tried,  the  symptoms  persist,  the  tube  or  tubes  should  be  n»moved. 

Ectopic  Pregnancy. 

Extra-uterine  pregnancy  is  the  development  of  an  ovum  outside  of 
the  uonnal  uterine  cavity.  Formerly  this  was  thouirht  to  be  a  rare 
occurrence,  but  increasing  experience  shows  that  it  is  far  from  being  so. 
Aiuitomically,  the  cjises  are  classified  according  to  the  site  of  the  devel- 
opment of  tlie  foetus  into  tuba/,  tubo-uterine  or  interstitial^  tubo-abdonv' 
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ina/y  abdominal^  subperitoneal,  and  others.     This  classification  is  of  but 
little  clinical  value. 

It  is  known  that  impregnation  of  the  ovum  often  occurs  near  the 
ovary.  Any  cause  which  w^ill  prevent  the  passage  of  the  impregnated 
ovum  to  the  uterus  may  cause  an  extra-uterine  pregnancy.  The  more 
common  of  these  causes  are  inflammation  of  the  Fallopian  tubes,  pehnc 
peritonitis  about  the  tubes  leading  to  constriction,  tumor,  or  polypi  in 
the  tube. 

Tubal  pregrnancy  is  the  most  common  form,  and  may  occur  at  aDv 
part  of  the  tube,  but  most  often  in  the  middle  third.  The  tubal  mucoiw 
membrane  undergoes  changes  similar  to  those  of  the  uterine  membrane 
in  the  formation  of  the  decidua.  During  the  earlier  months  of  preg- 
nancy the  tumor  resembles  a  hsematosalpinx,  and  can  be  distinguished 
only  by  finding  foetal  parts  or  remains  of  chorionic  villi.  Rupture  of 
the  tube  occurs  early  in  the  majority  of  cases.  It  ruptures  most  fre- 
quently into  the  peritoneal  cavity,  causing  an  intraperitoneal  haematocele 
which  may  be  so  large  as  to  exsanguinate  the  patient.  Rupture  between 
the  folds  of  the  broad  ligaments  is  more  favorable,  as  the  ligaments  tend 
to  limit  the  hemorrhage.  Sometimes  the  foetus  dies  early  and  the  tumor 
stops  enlarging.  In  these  cases,  after  a  few  months,  it  may  be  difficult 
to  recognize  the  true  nature  of  the  tumor,  the  foetus  having  entirely  dis- 
appeared. In  other  cases  the  foetus  may  live  to  term,  developing  in  the 
fold  of  the  broad  ligament,  making  the  so-called  subperitoneal  extra- 
uterine pregnancy,  or  free  in  the  abdominal  cavity  as  a  secondary 
abdominal  pregnancy. 

In  the  tubo-uterine  or  interstitial  form  the  foetus  develops  in  that 
part  of  the  tube  which  lies  in  the  uterine  wall.  The  pregnancy  usually 
continues  longer  than  in  the  tubal  form.  It  may  rupture  into  the  uterine 
cavity,  with  escape  of  foetus  and  placenta  through  the  natural  i>assagc, 
or  it  may  rupture  into  the  peritoneal  cavity.  Sometimes  the  pregnancy 
gOQi^  to  term. 

In  the  tubo-abdominal  cases  the  ovum  develops  in  the  abdominal 
end  of  the  tube.  Th(^  sac  is  made  up  in  part  by  the  tube  and  in  part  l>y 
false  nionibrane.  The  sac  is  adherent  to  those  oi'gans  with  which  it 
comes  in  contact.  The  ])lacenta  is  usually  located  in  the  [)elvis.  It  may 
go  on  to  term,  hut  as  a  rule  ruptures. 

Abdominal  pregnancy  may  he  primary — /.  c,  the  ovum  is  impn*«r- 
iiated  and  remains  in  the  abdominal  eavitv — but  it  is  usuallv  secondary 
to  rupture  of  some  other  of  the  forms.  The  sac  is  usually  made  up  ot' 
thick  false  nieinhnines,  hut  it  may  be  thin  and  trans])arent.  The  ])la- 
eenta  is  lart^e  and  irre<riilar  both  in  site  and  shape.  When  the  ovum  is 
not  stnin<:;ulated,  it  usually  develops  to  term,  uninterrupted  by  liemor- 
rhairc*  or  rupture. 

The  uterus  is,  as  a  rule,  enlarged,  and  its  mucous  membrane  shows 
(•han<i:(»s  similar  to  those  which  (K'cur  with  intm-uterine  pregnancy.  Its 
location  varies  with  the  site  of  the  ovum,  hut  it  is  more  often  disjjlaeed 
forward  or  to  the  side  opposite  the  ovum. 

The  patient  presents  all  or  many  of  the  early  signs  of  prt^gnaney, 
l)ut  usually  there  is  some  irregularity  in  the  course  to  attract  attention. 
The  development  of  the  breasts  may  not  (K*eur,  or  the  menstruation, 
after  di  appearing,  reap]K»ars,  often  as  a  continuous  flow.    There  may  Ix* 
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npulsiun  of  tlecidual  membranes  without  any  diaii^e  in  tlic  signs  of 

When  ruptur©  occurs  the  symptoms  are  tliosti  of  internal  hemor- 

lage,  varj-iiig  in  intensity  with  the  amount  of  blood  loet.    If  pr€ffnaticy 

I  giien  on  to  term,  we  find  sytiiptoms  due  to  compression  of  the  rectum  and 

bladder,  intentinal  colic,  and  recurring  peritonitis.      If  infection  of  a 

hmnatocele  or  retained  ovum  occur,  we  nave  the  symptoms  of  septiciemia 

I  and  peritonitis,  either  generalized  or  local.     If  the  suppuration  is  local- 

I  Ued,  it  ends  as  other  pelvic  abscesses  end.     It  al&o  Iiappetis  that  after 

the  death  of  the  foDtus  no  symptoms  result,  the  foetus  being  retained  as 

n  non-infected  foreign  body.     It  mav  undergo  calcification,  forming  a 

lithopiedion.     In  such  cases  the  conaition  may  persist  for  many  years 

^itltoiit  causing  any  trouble,  but  it  in  a  constant  source  of  danger,  as 

it  taay  at  any  time  cause  serious  complications,  such  as  intestiual  ob- 

I  fit  ructions. 

The  DIAGNOSIS  o/ extra-iUerine  preffnancif  previous  to  the  fifth  month 

Icaaiiot  absolutely  be  made  certain,  because  of  the  lack  of  positive  signs 

I  of  prtgnancy  previous  to  that  time,  but  it  must  be  suspected  when  sev- 

I  «ml  of  the  early  signs  of  pregnancy  are  present,  combined  with  irregular 

'  titerioe  hemorrhages,  a  disproimrtion  between  the  period  of  the  suspected 

pregnancy  and  the  size  of  the  uterus,  and  the  presence  in  the  pelvis  of  a, 

tumor  in  close  relation  to  the  uterus.    Commencing  with  the  fit'tli  montli, 

we  find  positive  signs  of  pregnancy  corahinetl  with  uterine  hemorrhage, 

an  irregularly-shaped  tumor  situated  laterally,  and  a  uterus  not  mat£- 

tialiy  enlarged.     Diagnosis  of  the  variety  of  extra-uterine  pregnancy  is 

impossible.     False  labor  is  shown  by  expulsive  pains,  usually  at  term. 

Death  of  tiie  fcetus  is  shown  by  tho  loss  of  the  ftetal  heart-tone  with 

■  decrease  in  the  size  of  the  tumor,  with  softening. 

I  It  must  be  remembered  in  treating  these  cases  that  the  danger  of 
faenturrhagc  and  sepsis  is  so  great,  and  the  chances  of  the  spontaneous 
I  expulsion  of  the  foetus  or  the  safe  retention  of  a  dead  ftetus  are  so  small, 
that  to-day  the  only  rational  treatment  of  extra-uterine  pregnancy 
is  operation.     The  earlier  treatments,  such  as  starvation,  bleeding, 

I  puncture  of  the  cyst,  strychnia  to  toxic  symptoms,  are  abandoned.  The 
nse  of  morphine  injections  into  the  tumor  previous  to  the  fifth  month  is 
etill  sometimes  practised  with  success,  but  it  is  more  dangerous  than 
lapaR)tomy.  The  same  thing  can  be  said  of  the  use  of  electricity.  If 
before  the  fif^h  month  extra-uterine  pregnancy  be  suspected  with  anv 
dt^reo  of  probability,  exploratory  laparotomy  should  be  ])erformcd,  and, 
if  the  diagnosis  be  confirmed,  the  cyst  and  its  contents  should  be  removed. 
Whenever  rnpture  of  the  sac  ooeura  n  eieliohtny  thouM  be  ninrle  of, 
"iiee,  without  waiting  for  signs  of  serious  hemorrhage.  After  the  fifth 
itionth^  if  the  foetus  be  li\'ing,  operation  should  l>e  deferred  until  term  or 
Until  wgns  nf  false  labor  appear,  unless  some  indication  for  iriiniediate 
Operation  develops.  After  the  fifth  month  with  a  dead  faiux  the  o|>em- 
tjon  should  be  made  as  soon  as  possible,  even  though  the  foetus  has  been 
retainwi  for  years  without  causing  any  trouble. 
~  0[H'mtions  for  extra-uterine  pregnancy  are  of  two  classes — laparot- 
and  elytrotomy — i.  e.  operation  per  vnginam.  The  special  features 
ich  («se  must  decide  which  of  these  operations  shall  be  (lerformed. 
lorrhage,  which  is  the  greatest  danger  of  the  operation,  is  best  con- 
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trolled  by  the  iodoform-gauze  tampon.  Whenever  possible  the  entire  sac 
and  its  contents  should  be  removed.  Wlien  the  sac  cannot  be  removed 
because  of  adliesions  or  for  some  other  reason,  it  should  be  stitched  to 
the  abdominal  incision^  then  opened  and  its  contents  removed,  and  then 
packed  with  iodoform  gauze  and  allowed  to  close  from  the  bottom. 

When  operation  through  the  vagina  is  done,  the  vault  of  the  ^'agina 
is  incised  at  a  point  near  me  tumor,  and  the  opening  enlarged  sufficiently 
to  allow  the  extraction  of  the  foetus.  The  cord  is  tied  and  the  placenta 
removed  when  possible.  When  impossible,  the  cavity  is  irrigated  and 
})acked  with  iodoform  gauze. 


CHAPTER   XIV. 
SURGICAL  DISEASES  AND  INJURIES  OF  THE  BREAST. 

By  Charles  B.  Parker,  M.  D. 

The  Development  of  the  Breast. 

The  mammary  glands  appear  in  the  human  embryo  in  the  second  month  as  a 

oomiderable  thickening  of  the  epidermis  in  the  position  of  the  breasts ;  in  the  third 

niouth  the  proliferated  epidermal  cells  of  the  rete  mucosa  form  a  slight  depression 

in  the  true  skin  which  is  called  the  glandular  area.    Out  of  the  wall  of  tnis  area 

the  gland-ducts  and  acini  are  formed  by  a  further  invagination  of  the  skin  bv  the 

epidermal  cells;  by  the  seventh  month  this  process  is  well  under  way,  and  at  birth 

tne  normal  number  of  secreting  lobules  has  been  formed.     At  birth  the  nipple 

appears  on  a  level  with  the  skin.    Gradually,  in  the  first  years  the  nipple  rises  as 

*  prominence  bv  the  thickening  of  the  epithelium  about  the  gland-ducts  and  the 

development  of  a  considerable  quantity  of  involuntary  muscular  fibre,  together 

^}th  blood-vessels,  nerves,  and  lymphatics.    The  manner  of  development  of  the 

iniJk-glands  is  after  that  of  the  sweat  rather  than  of  the  sebaceous  glands.   Accord- 

pg  to  Heidenhain,  the  secretion  of  milk  also  takes  place  after  the  manner  of  the 

ofniation  of  sweat,  directly  from  the  wall  of  the  secreting  structure,  and  not  by  a 

Qetamorphosis  of  tlie  central  cells  as  in  the  formation  of  sebum.    The  mammary 

l*nds  are  developed  in  exactly  the  same  manner  in  the  male  and  the  female,  and  they 

ftmain  identical  until  nearly  the  period  of  puberty.     From  this  time  onward  the 

^veloDiiient  is  very  rapid  in  the  female,  while  in  the  male  it  does  not  extend 

pyoud  the  nipple  and  areola.    The  male  breast  thus,  from  its  origin  and  develop- 

^^^^y  is  equally  liable  to,  though  much  less  frequently  the  seat  of,  disease  and 

imor-foniiation. 

.  Anatomy  of  the  Breast. — The  following  data  in  the  topographical  anatomy 
.  ^'\e  female  breast  have  an  important  bearing  upon  the  surgical  treatment  of  its 
'''Jjies  and  diseases.  Morris  and  others  describe  the  mammary  gland  as  extend- 
?  fVoiu  the  third  to  the  seventh  rib  from  above  downward,  and  from  the  sternum 
'*Jch  it  slightly  overlaps)  to  the  axillary  border  from  within  outward.  Astley 
^Por  gives  its  vertical  extent  from  the  third  to  the  sixth  rib,  and  Treves  places 
^  covering  the  space  from  the  third  to  the  fifth  rib.  Tliese  observations  serve 
*"*ow  that  there  may  be  considerable  variation  in  the  vertical  extent  of  the  gland. 
®  breast  is  also  not  circular  in  outline,  but  presents  three  cusps^-one  overlap- 
K  the  sternum,  and  the  others  toward  the  axilla,  the  one  above,  the  other  below. 
?^enhain  describes  lesser  extensions  of  the  gland  passing  to  the  deep  fascia, 
j^ven  penetrating  it  in  some  cases.  These  portions  of  the  gland  have  often  been 
^^hina  ajter  operation  for  malignant  growth,  and  have  become  the  source  of  a 
^'^•'ence. 

^^ch  gland  is  composed  of  a  connective- tissue  framework  enclosing  secreting 
^^iitfl,  blood-vessels,  nerves,  and  lymphatics.  The  connective  tissue  from  it8 
^  Attachment  to  the  sternum  and  intercostal  spaces  spreads  out  into  an  outer  and 
^'^  layer,  between  which  the  gland  is  supported :  the  outer  layer  does  not  form  a 
■  ^apsule,  as  it  is  reflected  in  with  the  duct<<,  and  forms,  together  with  similar  sub- 
'^ionsof  the  inner  connective- tissue  laver,  the  fibrous  septa  between  the  lobules 
*^<i  gland,  while  more  superficial  subdivisions  spread  out  and  become  incorpo- 
^  with  the  under  surface  of  the  skin,  forming  the  llgamenta  siutpensoria  of  Ast- 
^ooper.  The  inner  layer  passes  behind  the  costal  margin  of  the  gland  sending 
[i^ular  fibres  inward  between  the  lobules,  and  others  outward  to  unite  with  the 
■^U  of  the  pectoral  muscle.  The  glandular  tissue  is  composed  of  from  twenty 
^irty  lobules,  each  including  numerous  acini  and  ducts  opening  within  a  cen- 
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tral  elevation,  the  nipple.  The  nipple  is  placed  slightly  internal  to  the  middle  itf 
the  breast  over  the  fourth  intercostal  space.  The  directiou  of  the  nipple  i«  imi- 
ward  and  forward.  The  nipple  is  supplied  with  a  rich  anastomosing  plexua  of 
blood-vessels  and  erectile  tissue. 

The  areola,  the  pigmented  skin  about  the  nipple,  is  very  thin — contains  &  nuo- 
ber  of  stubborn  hairs  and  prominent  sebaceous  glands.  During  the  later  periuditf 
pregnancy  larger  glands  appear  in  the  areola,  from  which,  according  to  Mi«i- 
gomery,  milk  can  be  pressed.  Duval  showed  that  they  have  no  connection  viib 
the  true  milk-secreting  portions  of  the  breast.  Luschka  described  them  under  ih< 
name  of  glandules  lactijercB  aberrantes.  The  blood-vessels  are  derived  from  thrw 
sources :  tirst,  numerous  important  arteries  given  off  from  perforating  branch*^  of 
the  internal  mammary  in  the  third,  fourth,  and  fifth  interco8tal  spacer,  and  dis- 
tributed to  the  body,  sternal,  and  costal  sides  of  the  gland ;  second,  large  bnmi»- 
from  the  external  mammary,  and  long  thoracic  arteries  passing  to  the  bodya&j 
axillary  sides ;  and  third,  numerous  though  smaller  branches  from  the  thorida- 
acromial  artery  to  the  superior  border  of  the  gland. 

The  lymphatics  are  very  numerous,  and  form  both  superficial  and  deep  fdexuiMi 
within  the  gland.  The  lymph-stream  flows  from  the  gland  in  three  directions- 
outward,  to  the  axilla ;  inward,  toward  the  sternum ;  and  directly  bftekward.  ^)  thr 
muscular  fascia.  The  principal  stream  gathered  from  the  body  and  outer  bi>rdfr 
of  the  gland  passes  in  the  lymphatic  vessels  along  the  lower  border  of  the  pectunlb 
major,  pierces  the  fascia  forming  the  floor  of  the  axilla,  and,  after  entering  numft' 
ous  lymphatic  nodes,  forms  a  trunk  on  the  inner  side  of  the  axillarr  vMfk 
Opposite  the  first  rib  it  penetrates  the  costo-clavicular  ligament  and  terniiDat«»  tt 
the  junction  of  the  internal  jugular  and  subclavian  veins,  on  the  right  side  uniting 
with  the  right  lymphatic  from  the  upper  extremity,  and  on  the  \e(i  with  th«  tho- 
racic duct.  Another  set  of  vessels,  gathering  the  lymph  from  the  nipple  ind 
superficial  portions  of  the  gland,  pass  behind  the  axillary  vessels  and  ent^r  the 
absorbent  trunk  of  the  arm ;  from  the  sternal  side  the  lymphaticH  follow  the  vfioi 
of  the  perforating  branches  of  the  internal  mammary  arterv,  and  enter  the  Uil- 
phatic  nodes  of  the  anterior  mediastinum ;  numerous  lympliaties  from  the  ct^ui 
surface  of  the  breast  pierce  the  muscular  fascia  and  intercostal  spaces  to  join  thr 
lymphatics  which  accompany  the  aortic  intercostal  arteries.  Voikmann,  from  hif 
clinical  observation,  insisted  that  the  communication  between  the  lymphatic  6\y- 
tems  of  the  fascia  and  breast  was  not  free — that  the  lymphatics  of  the  muscnW 
fascia  formed,  in  fact,  a  temporary  barrier  to  the  lymph-stream  from  the  breast, 
and  thus  to  infection  of  the  system  in  this  direction.  Ludwick  demonstrated  thit 
the  physiological  Ivmph -current  is  from  muscle  to  fascia.  Heidenhain  also  proTtd 
the  correctness  of  Volkmann's  clinical  observation,  and  further  found  that  when 
the  lymphatic  vessels  are  once  charged  with  infective  elements  these  pass  at  onct 
through  the  lymphatics  of  the  intervening  fat.  The  fat,  therefore,  separating  the 
gland  ifrom  the  chest-wall,  is  no  protection  whatever  against  the  transmission  ot 
infective  elements.  From  the  source  and  direction  of  the  various  lymph-8tre&m< 
it  will  be  seen  that  cancerous  tumors  located  in  the  outer  portions  of  the  brei*t 
and  about  the  nipple  would  first  produce  secondary  deposits  in  the  axillary  «n>l 
clavicular  lymphatics;  when  located  on  the  sternal  and  posterior  portions^  of  thf 
mammary  glands  the  first  metastatic  deposits  might  occur  in  the  mediastinal  and 
intrathoracic  lymphatics  rather  than  in  those  of  the  axilla. 

Anomalies  of  the  Breast. 

Complete  absence  of  one  breast  (Amazon  thorax,  Hyrtl)  or  nf 
both  breasts  is  most  rare.  In  those  cases  in  which  the  bn»ast  ha?  h-i'H 
abs(»nt  the  condition  was  observed  to  he  associated  with  niarkc^l  devcl- 
(►pnKMital  defects  in  other  organs,  sncli  as  the  uterus,  ovaries,  pertnral 
muscles,  and  ribs.  Supemiunerary  breasts  (jxilymastia)  or  multiple 
nipples  (polythelia)  are  not  so  uncommon. 

The  mother  of  the  Roman  emperor,  Alexander  Severus,  bore  the  name  of  .lull* 
Maminea,  from  the  fact  that  she  possessed  a  third  breast.  The  dist*overy  hv  Km 
Henry  of  a  supernumerary  breast  on  the  person  of  the  beautiful  Anne  Boleni  i^ 
said  to  have  been  the  cause  of  her  downfall  and  death. 
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The  supernumerary  breasts  are  usually  located  internally  to,  and 
slow,  the  principal  gland.  The  axillary  border,  and  even  Scarpa's 
Mice,  liave  been  the  seat  of  functionating  mammary  glands.  There  seems 
»  be  no  relation  between  these  anomalies  and  diseases  of  the  breast. 
ill  roth  says  that  in  all  his  experience  he  has  seen  but  one  case — a  car- 
noma — occurring  in  a  breast  with  two  nipples.  This  observation  is 
;>t  altogether  confirmed  by  other  authorities,  but  we  may  safely  say  it 
never  necessary  to  remove  these  supernumerary  organs  simply  because 
ley  are  present. 

Skin  Diseases  occubbino  on  the  Bbbast. 

The  skin  and  areola  of  the  breast  are  liable  to  the  various  skin 
flections,  especially  eczema,  which  frequently  occurs  upon  the  nipple 
,nd  areola.  Eczema  in  this  position,  as  well  as  other  skin  affections 
vhen  they  occur,  do  not  differ  in  any  essential  character  or  in  treat- 
aent  from  the  same  disease  occurring  on  other  parts  of  the  skin.  A 
peculiar  affection  of  the  nipple  and  areola  very  closely  resembling 
sczema,  and  known  as  Paget's  disease  of  the  nipple,  is  occasionally 
net  with.  This  disease  receives  its  greatest  importance  from  the  fact 
:hat  it  is  frequently  followed  by  cjircinoma  in  the  breast.  (For  a 
letailed  account  of  this  subject  sec  Chapter  XXVI.  Vol.  I.  (Carcinoma). 

Wounds  and  Bubns  ;  Hbmobbhaob  ;  Vicarious  Menstruation. 

The  toughness  of  the  skin  on  the  breasts,  and  their  mobility,  are  such 
that  it  requires  a  tremendous  force  to  injure  them,  and  in  such  cases 
the  injury  to  the  chest  and  its  contents  is  far  more  important.  Punc- 
tured wounds  are  occasionally  met  with ;  more  frequently,  however,  the 
breast  is  wounded  by  kicks  and  blows.  Such  injuries  and  their  treat- 
ment require  no  extended  notice.  They  are  chiefly  noteworthy  as  form- 
ing the  possible  origin  of  subsequent  tumor-formation  within  the  breast. 

Hemorrhcifires  have  been  occasionally  observed  occurring  in  the 
breasti*  of  young  women  and  girls  suffering  from  dysmenorrhoea,  amen- 
orrhoea,  and  other  uterine  disorders  where  there  has  been  no  external 
injury.  Such  an  extravasation  of  blood  is  called  vicarious  nienstniation. 
The  extruded  blood  produces  no  pain  and,  at  most,  only  a  sense  of  ful- 
ness in  the  breasts. 

The  TREATMENT  consists  in  supporting  the  breasts  with  a  handker- 
.•hief  bandage  tied  over  the  opposite  shoulder  and  the  application  of 
lilute  lead  loticm. 

Diseases  of  the  Nipple  and  Areola. 

Inflammation  is  especially  liable  to  occur  during  the  early  days  of 
the  first  lactation,  and  in  subjects  in  whom  the  nipple  is  ill  developed, 
rhc  nipple  receives  a  slight  injurj^  while  the  child  is  at  the  breast.  The 
[noisture  incident  to  the  act  of  nursing  macerates  and  loosens  the  injured 
epidermis,  which,  separating,  leaves  a  sui)crficial  excoriation.  This 
ieepens  into  a  fissure  and  may  extend  to  a  considerable  ulcer.  The  pain 
increases  with  every  attempt  made  to  place  the  child  at  the  breast.   The 
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dread  of  this  pain  leads  the  mother  to  extend  the  intjervalp  of  nui^in^, 
and  the  breast  becomes  distended  with  milk ;  but  tlie  real  danger  in  tbesp 
fissures  and  ulcers  lies  in  the  fact  that  through  them  an  avenue  i&^ojH'iKii 
for  the  introduction  of  bacteria,  especially  the  streptoccKrci  and  siaphy. 
lococci.  The  result  is  inflammation  of  the  substance  of  the  glawL 
The  prevention  and  treatment  of  this  condition  become  of  the  first 
importance. 

During  pregnancy  the  nipples  may  be  hardened  by  frequent  bathing  in  eIcoIm] 
and  water;  and  should  they  be  imperfectly  developed  systematic  etforts  are  ti>  be 
made  to  draw  them  out.  When  the  child  begins  to  nurse  the  greatest  care  mnA 
be  exercised  to  keep  the  nipples  clean  and  dry.  Immediately  uiion  the  child  beinr 
taken  from  the  breast  the  nipple  and  areola  are  to  be  washedf  in  sterilized  itat«r 
and  thoroughly  dried ;  upon  the  appearance  of  the  slightest  abrasion  they  nio^tbe 
kept  perfectly  clean  by  fre(]uent  bathing  in  boiled  water  and  suhseouent  I'arfiul 
drying  of  the  surface.  A  nipple-shield  must  be  used  when  the  child  is  again  pat 
to  the  breast. 

Should  a  fissure  of  the  nipple  form  as  a  result  of  this  abrasion^  it 
should  be  treated  upon  antiseptic  principles.     The  greatest  care  is  tn  be 
exercised  in  cleansing  the  nipple  and  fissure  wiUi   boiled  water  after 
nursing,  and  the  application  of  moist  antiseptic  dressings.     Boracic-ocid 
solution,  gr.  x  to  ^,  or  creolin,  or  even  bichloride,  1  :  6000  or  10,000, 
may  be  applied  to  the  breast  during  the  inter\'als  of  nursing.    Some 
impervious  covering,  such  as  oil  silk  or  paraflin  paper,  should  l^  applied 
over  the  inoist  dressing.     All  ointments  should  he  avoided  :  not  only 
are  they  of  doubtful  utility,  but  they  chiefly  ser\'e  as  an  impervirtus 
coating  over  the  fissure,  keeping  in  the  secretions  and  bacteria  and  favor- 
ing their  absorption.     When  the  child  is  about  to  be  put   to  the  breast 
again,  the  dressings  are  removed  and  the  surface  thoroughly  washed  with 
sterilized  water  and  dried.    If  the  fissure  persists  and  shows  no  tendency 
to  heal,  touching  it  with  a  sharp  stick  of  silver  nitrate  will  oflen  start 
the  healing  process.     Should  these  means  fail  after  a  reasonable  trial, 
and  the  patient's  health  begin  to  suiFer  from  the  pain,  and  possibly  both 
breasts  become  similarly  affected,  with  the  danger  of  infection  from  pyo- 
genic microbes  thus  doubled,  it  is  the  evident  duty  of  the  physician  to 
arrest  the  secretion  of  milk  at  once  and  in  both  breasts,  whether  they 
are  both  diseased  or  not.     It  is  not  sufficient  to  arrest  secretion  in  the 
affected  breast  alone  :  the  sympathetic  relationship  between  the  two  is  so 
intimate  that  nursing  on  a  healthy  mamma  stimulates  the  diseased  breast 
to  renewed  s<'cretion.     Such  half  measures  have  often  protracteil  this 
pjiinful  affection  for  many  weeks.     The  local  application  of  belladonna 
ointment  and  the  administration  of  potassium  iodide  in  full  doses  have 
the  approval  of  accepted  practice ;  but  the  equable  continuous  pressure 
secured  by  strapping  both  breasts  is  far  more  effective  and  affords  more 
prompt  and  permanent  relief. 

Strappingr  the  Breasts. — The  patient  is  seated  in  a  chair,  the  cloth- 
ing removed  from  the  bust,  and  the  skin  rendered  aseptic  by  the  me  »f 
soap  and  water,  bichloride  solution,  1  :  1000,  alcohol,  and  finally  ether. 
I^y  taking  this  precaution  the  straps  may  be  worn  for  a  much  longiT 
time  without  pnxlucing  irritation  of  the  skin.  From  four  to  six  strip* 
of  a(lh(»sive  plaster,  two  inches  wide  and  of  sufficient  length  to  exteoJ 
from  the  opposite  shoulder  under  the  breast  and  bac^k  to  the  shouKIer, 
are   to  be  out,  and  just  as  many  more  strips  half  this  length.     The 
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pfttieut  elevates  the  breast  with  the  hand  of  the  same  side^  while  the 
mirgeon  carries  the  end  of  the  plaster  from  the  middle  of  the  spine  over 
the  opposite  shoulder  obliquely  downward  under  the  breast  and  over  the 
bock  to  the  point  of  starting.     A  second  long  strip  is  applied  in  the  same 
manner^  overlapping  the  previous  one  about  one-third.     A  short  circu- 
lar strip  is  next  applied,  passing  from  the  sternum  over  the  breast  back 
to  the  spine.     The  subsequent  straps  are  then  applied  alternately  until 
the  surface  of  the  breast  is  entirely  covered,  and  firm  compression  is 
thus  made  upon  it.      The  nipple  and  areola  must  be  protected  by  a 
smally  dry  antiseptic  dressing.     The  opposite  breast  is  treated  in  the 
same  manner.     A  circular  cloth  bandage  is  not  necessary. 


Acute  Mastitis. 

Acute  inflammation  of  the  breast  may  occur — first,  at  birth;  second, 
at  puberty;  third,  during  pregnancy  and  lactation.  At  Birth. — Not 
infrequently  the  breasts  of  the  new-born  infant  of  both  sexes  secrete  a 
milk-like  fluid  ("witch's  milk")  for  several  days.  The  breasts  are 
turgid,  red,  and  tender.  The  practice  of  the  untrained  nurse  of  "  rub- 
bing away  "  the  milk  only  aggravates  the  condition  and  leads  to  sup- 
puration and  abscess-formation.  With  intelligent,  trained  care  suppura- 
tion will  be  rare,  and  for  the  inflammation  that  may  occur  it  will  be 
neoessar}',  at  most,  to  apply  a  compress  wet  with  dilute  lead  lotion,  and 
the  process  entirely  subsides  in  from  a  week  to  ten  days.  At  puberty 
a  similar  turgescence  and  inflammation  of  the  breasts  may  occur.  It  is 
less  liable  to  proceed  to  suppuration,  and  requires  no  treatment  beyond 
careful  protection  of  the  parts. 

Dunng  pregnancy  and  lactation  acute  inflammation  is  particularly 
liable  to  occur.  Of  56  cases  observed  by  Billroth,  50  occurred  during 
this  period — 6  in  non-pregnant  women.      Statistics  seem  further  to 

f)rove  that  puerperal  mastitis  is  more  frequent  upon  the  right  than  the 
eft  side,  and  rarely  bilateral ;  also,  that  usually  only  a  portion  of  the 
gland  is  afiected,  and  that  the  lower  external  part. 

Distention  of  the  milk-ducts  doe^  occur  iu  puerperal  mastitis,  but  cannot  be 
ajBsigned  as  the  exciting  cause  of  the  inflammation.  Koser  long  since  pointed  out 
that  even  greater  distentions  of  the  milk-ducts  occur  in  women  in  whom  nursing 
is  suddenly  interrupted,  without  leading  to  inflammation,  and  that  the  deten- 
tion of  the  milk  in  the  inflamed  duct  is  the  result,  and  not  the  cause,  of  the  in- 
flammation. 

Billroth  insisted  that  there  must  be  a  8i>ecial  irritation  to  produce  the 
process  of  inflammation ;  and  we  now  know  that  it  is  the  infection  of 
the  breasts  by  bacteria  that  induces  the  inflammation.  There  are 
apparently  two  avenues  by  which  the  microbes  enter — tlie  one  through 
the  jumires  and.  ulcers^  however  small,  upon  the  nipple ;  the  other 
through  the  mUh^ucis  by  organisms  which  find  their  way  in  through 
the  ducts  or  have  their  normal  habitat  in  the  dec|)er  layers  of  the  skin 
(Welch).  Infected  wounds  in  the  genital  passages  may  also  produce 
metastases  in  the  mammary  glands.  In  most  cases  the  inflammation 
remains  limited  to  the  points  of  original  infection.  The  inflammatory 
process  may  reach  a  certain  degree  of  int(;nsity  and  then  gradually  sub- 
side, but  more  commonly  it  increases  in  severity  and  ends  in  suppura- 
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tion  and  abscess-formation.  Such  an  abscess  is  known  as  an  nnifn,-, 
intra-,  retro'inamviary  abscess  according  as  it  is  located  upon  tht?  gkni 
within  the  gland,  or  behind  it. 

The  SYMPTOMS  of  the  inflammation  leading  up  to  the  aksc«^  wt 
pronounced.  With  a  history  of  fissured  nipple  in  a  primipara  we  havT 
the  sudden  onset  of  pain — perhaps  a  chill,  with  increased  tendemebs  io 
one  portion  of  the  breast.  The  redness  of  the  skin  which  occurs  writ 
in  the  superficial  abscess  appears  very  late  in  the  abscess  located  withiii 
the  glana  ;  and  in  those  placed  behind  it  tliere  may  be  no  redness  of  the 
skin  over  the  breast  at  any  time.  Fluctuation  also  is  very  ap|AreDi 
in  the  superficial  abscess ;  it  is  often  uncertain  in  the  smaller  deep- 
seated  abscesses  within  the  breast,  and  in  those  located  l^ehind  it  fluctua- 
tion may  not  be  made  out  at  all,  and  then  only  at  tlie  margin  of  iIk 
gland  and  when  the  abscess  has  already  reached  some  size. 

The  superficial  mammary  abeceas  is  located  usually  near  thr 
nipple.  Fluctuation  occurs  early ;  the  pus  is  just  beneath  the  hkin. 
which  is  red  and  already  thinned  by  inflammatory  softening.  Thr 
abscess  should  be  opened  by  an  incision  radiating  from  the  nipple,  t&« 
inflict  the  least  possiole  damage  to  the  secreting  structure  of  the  brcai-t 
The  skin  should  be  rendered  aseptic,  as  has  been  elsewhere  described, 
and  the  incision  so  placed  as  to  anord  the  best  possible  drainage ;  at  the 
same  time  it  should  be  through  the  thinnest  part  of  the  inflamed  sn^ 
face,  where  the  abscess  would  probably  break  if  left  to  itself.  If  tlii? 
last  precaution  be  not  taken,  it  is  more  tlian  probable  that  an  indeiicmlcnt 
secondary  opening  will  occur  at  this  point. 

Intramammary  abscess  is  a  muen  more  serious  condition,  and  may, 
in  severe  cases,  lead  to  a  total  destruction  of  the  function  of  the  glaml 
by  the  formation  of  numerous  multiple  abscesses  and  their  attendant 
sinuses.  The  fluctuation  is  not  always  easilv  made  out,  the  elastic 
pillowy  feel  of  the  breast  itself  adding  to  the  aifficulty  of  the  examina- 
tion. The  signs  of  inflammation  are  the  temperature,  Uk^I  tenderness, 
and  the  hardness  which  has  existed  for  some  days.  Within  a  day  or 
two  softening  of  the  area  of  hardness  will  be  noticed,  and  witliln  the 
next  two  or  three  days  redness  of  the  skin. 

Many  writers,  following  the  dictum  of  Velpeau,  advise  against  incinion  into 
the  breast  itself  to  open  these  abscesses.  The  claim  is  made  that  if  left  to  open 
itself  the  abscess  will  do  so  by  making  its  way  to  the  surface  between  the  lobule* 
and  ducts  without  destroying  them,  as  would  necessarily  be  the  case,  to  some 
extent  at  least,  by  incision.  The  danger  of  further  local  and  general  infection* 
however,  far  outweighs  any  such  consideration,  and  the  incision  radiating  from 
the  nipple  will  inflict  the  least  possible  damage  to  the  secreting  tissues.  In  tho» 
cases  wnere  multiple  abscesses  nave  formed  throughout  the  gland,  with  burrowini^ 
sinuses  from  one  to  another  and  to  the  surface,  it  may  become  necessary  to  ampo- 
tate  the  entire  gland  to  arrest  the  process  of  suppuration.  Such  extreme  measurw 
ought  rarely  to  be  necessary  when  the  early  treatment  of  the  affection  has  been 
properly  carried  out. 

Retro-  or  submammary  abscess  is  fortunately  rare.  It  may  result 
from  an  extension  of  an  intramammar}^  suppuration  or  it  may  occur  bv 
metastasis.  The  onset  may  be  most  insidious,  or  it  may  be  severe,  witl 
marked  evidence  of  general  septic  infection.  The  gland  itself  may  be 
only  sliglitly  involved,  and  is  protruded  outward,  resting  upon  a  ciidiien 
of  pus.     Usually  the  pus  presents  itself  on  the  lower  border  of  theglanJ 
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direction  determined  by  gravity.  It  may,  however,  point  along 
upper  border  of  the  gland  or  in  the  axilla,  and  has  been  known  to 
e  extensive  dij^^sections  of  the  chest- wall,  and  even  to  break  into  the 
IX.  As  soon  as  discovered  an  opening  along  the  lower  or  axillary 
er  of  the  gland  should  be  made  to  secure  the  very  best  possible 
lage.  After  opening  any  of  these  varieties  of  abscess  no  pressure 
Id  be  made  upon  their  walls  to  force  out  their  contents,  nor  should 

be  irrigated  with  any  watery  sterilized  solutions.  The  flow  of  pus 
be  favored  by  the  position  of  the  patient,  and  the  cavity  should  be 
ly,  and  not  too  tightly,  packed  with  iodoform  gauze  and  a  volumin- 
intiseptic  dressing  applied.  This  dressing  usually  requires  renewal 
I  the  third  or  the  fifth  day,  or  sooner  if  the  temperature  rises  to 
*  F.  During  all  this  time  the  breast  must  be  eificiently  supported, 
no  bandage  equals  in  efficiency  adhesive  straps  applied  in  the  manner 
idy  described.  The  circular  strips  may  be  omitted  in  these  cases, 
only  the  long  straps  passing  under  the  breast  need  be  applied. 

Chronic  Mastitis. 

*he  chronic  lobar  indurcUion  of  some  authors  is  a  chronic  inflam- 
)ry  process  involving  one  or  more  lobules  and  ducts  of  one  or  both 
3t«.  The  cellular  infiltration  between  the  acini  and  the  lobules 
mes  organized  into  dense  connective  tissue.  This  contracts,  destroy- 
:he  acini  or  closing  them  oflf  into  retention-cysts  containing  a  small 
itity  of  brownish  or  colorless  fluid.  The  lobule  becomes  nodular, 
;ular,  and  adherent  to  the  structures  adjacent.  If  the  larger  ducts 
involved,  retracticm  of  the  nipple  may  also  occur.  This  form  of 
nic  inflammation  occurs  in  women  who  have  not  borne  children  as 
as  in  those  who  have.  Quite  frequently  it  occurs  in  both  breasts, 
to  some  slight  degree  is  present  in  women  between  the  ages  of  forty 
fifty.  The  i>ain  is  often  severe  and  of  a  neuralgic  character,  and 
equently  the  first  symptom  that  attracts  the  patient's  attention  to 
breast.  The  fear  of  malignant  disease  and  the  frequent  handling 
gerate  the  \mn  and  suffering.  The  differentiation  from  carcinoma 
jetn  most  difficult.  The  two  conditions  occur  at  the  same  age — they 
form  irregular  hard  nodules,  and  the  nipple  may  l)e  retracted  in 
conditicm.  The  following  points  are  of  service  in  making  out  the 
rential  diagnosis  between — 

Chronic  Indura/ion.  Carcinoma. 

lery  hard.  Stony  hard. 

ased  8ize  during  menstruation.  Size  usually  not  afTected  by  menstruation. 

breasts  frequently  affected.  Confined  to  one  breast. 

th  very  slow.  Growth  rapid. 

)hatics  usually  not  enlarged.  Lymphatics  always  enlarged  (late). 

ichexia.  Always  cachexia  (late). 

3ves  or  remains  stationary.  Grows  worse. 

^inally,  the  examination  with  the  flat  of  the  hand  should  be  made :  the 
ing  sliould  be  removed  so  that  the  breasts  are  entirely  accessible. 
re  any  examination  is  made  with  the  fingers  the  jialmar  surface  of 
and  is  placed  flat  upon  the  breast  over  the  suspected  spot,  and  with 
e  pressure  the  lobules   rolled  over  each  other.     If  it  be  merely 
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chroni(i  induration,  nothing  can  be  felt ;  if  a  tumor  be  present,  it  c«mt> 
out  more  distinctly.  If  the  patient  is  very  thin,  it  is  possible  tu  mis- 
take a  costal  cartilage  or  an  unusually  curved  rib  for  a  new  grriwtL 
Tliis  valuable  aid  to  diagnosis  does  not  serve  to  distinguish  the  x-ariou^ 
forms  of  new  growth,  but  only  to  diflerentiate  them  from  casn*  of 
chronic  lobar  inflammation.  And  it  must  be  admitted  that  in  the  \w 
beginnings  of  malignant  disease,  es{)ecially  carcinoma^  this  methiNl  may 
fail.  In  any  case  of  doubt,  where  all  means  of  diagnosis  fail,  it  is  the 
duty  of  the  surgeon  to  insist  upon  an  exploratory  incision,  the  iibijitrtinn 
of  the  mass,  and  a  microscopic  examination  of  a  specimen  removed. 

The  TREATMENT  of  this  condition  by  the  administration  of  i)Ota?*ii!Tn 
iodide  in  full  doses  or  by  liquor  potassse  and  arsenic  is  highly  npi*oni- 
mended.  The  most  useful  local  treatment  is  strapiung  with  adheave 
straps,  as  has  been  elsewhere  described.  This  proceclure  makes  eqimbk 
pressure  over  the  entire  breast,  and  thus  favors  the  absorption  of  thf 
new-formed  connective  tissue ;  at  the  same  time  the  patient  is  prevented 
from  handling  the  breasts  and  thus  further  aggravating  the  condition. 

TUBBRCULOSIS. 

In  common  with  the  other  organs  of  the  human  body,  the  mammary  glands  Ao 
not  enjoy  immunity  against  the  ravages  of  the  bacillus  of  tuberculosis.  Thej  tre, 
however,  not  so  commonly  affected  with  tuberculosis  as  would  seem  probable  <m 
account  of  their  exposed  situation  and  their  intimate  vascular  relations  withtbe 
body  proper.  No  doubt  tuberculosis  of  the  breast  is  more  commou  than  seems  at 
first  apparent,  for  many  cases  of  so-called  chronic  tnastitUi,  chronic  mammttry  ahtem, 
and  mammary  fistula  are  the  results  of  tubercular  disease,  and  certainly  tne  al^ 
tions  described  as  ^crofulov^  tumor  and  as  cold  abscess  belong  to  this  categopi'.  A« 
a  secondary  disease  tuberculosis  of  the  breast  may  follow  upon  a  tubercultr 
empyema  or  ostitis  of  the  ribs,  in  which  infection  by  contiguity  of  stmctam 
occurs.  The  chronic  mammary  fistula  of  certain  authors  is  usually*  the  result  of  a 
secondary  tubercular  disease  in  the  breast  consequent  upon  a  primary  infocticm 
of  the  adjacent  pleural  sac  or  ribs.  Metastatic  mammary  tuberculosa,  in  which 
the  infectious  material  obtains  access  to  the  breast  through  the  Tascalar  channeii 
from  a  tubercular  focus  situated  in  some  distant  portion  of  the  body  isapotfi- 
bility,  though  it  is  surprising  when  we  think  how  rarely  disease  of  the  brpaj^ 
occurs,  even  in  extensive  or  general  tubercular  disease  of  other  organs.  Id  pri- 
mary tuberculosis  of  the  brea<«t  the  tubercle  bacillus  must  find  its  way  into  the 
organ  through  the  same  natural  route  chosen  by  other  infective  micro-organisiw 
— that  is,  through  the  milk-ducts.  Primary  infection  may  also  be  possible  thitiugli 
the  avenue  of  an  open  wound  upon  the  breast  or  nipple. 

TuberculomH  pursues  the  same  course  in  the  breast  that  marks  it^ 
progress  in  other  soft  structures  of  the  body  (Vol.  I.  p.  174). 

The  histological  lesions  are  identical  with  those  characterizing  thiV 
form  of  gninuloma,  and  the  gross  lesions  deviate  in  no  wav  from  the 
usual  tyj>es.  Miliary  tuberculosis  can  scarcely  be  defined  ln>m  actual 
observation,  for  when  encountered  clinicallv  the  tul^ertdes  liave  usually 
passed  into  more  or  less  caseous  masses,  which  may  be  spread  diifujiely 
throughout  the  glands  or  become  confluent  as  one  or  several  laipe  clr- 
cuniscribed  uckIcs.  The  nodules  of  diffuse  tuberculosis  \nry  in  size  and 
number.  Thev  are  usually  accompanied  bv  a  low  ffrade  of  inflaniioa- 
tory  action  in  the  tissues  surrounding  them,  so  that  the  portion  of  tb* 
organ  affected  by  the  disease  becomes  both  nodular  and  imhinite*!. 
Cheesy  degeneration  of  the  tubercular  nodules  occurs  in  dne  time. 
Sooner  or  later  the  retrognide  changes  in  the  tubercular  lesion  I«m1 
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liquefaction  of  the  caseous  contents  of  the  nodules^  and  the  softened 
iterial  thus  formed  burrows  throughout  the  gland  and  eventually  finds 
way  to  the  surface.  In  this  way  a  series  of  dueliarging  siniufes  may 
protlucod  which  riddle  the  breast  in  various  directions.  This  fate  is 
ired  alike  by  the  diffused  and  circuniscribc<l  tubercular  lesions, 
ontuneous  healing  has  been  noted  in  mammary  tuberculosis  in  which 
5  iVx^i  were  small  in  number  and  of  moderate  size.  Encapsulation  by 
[protective  connective-tissue  barrier  and  absorption  or  calcification  of 
e  inner  tul)ercular  material  affect  the  healing  process.  This  method 
termination  is  the  exception,  and  the  tubercular  breast  becomes  an 
er-prescnt  source  of  danger  of  general  tubercular  infection.  Of  the 
rrounding  structures,  the  contiguous  lymphatic  nodes  are  usually 
fectcii  from  tuberculosis  of  the  breast.  Tuberculosis,  like  most  other 
seases  of  the  mammte,  attacks  the  gland  by  preference  during  the 
sriod  of  functional  activity,  and  it  thus  happens  that  puberty,  prcg- 
mcy,  and  the  puerperium  are  the  occasions  most  commonly  chosen. 
Diagnosis. — While  by  no  means  a  common  affection,  the  possibility 
^  tul>erculosis  of  the  breast  must  not  be  lost  sight  of  by  the  surgeon, 
id  obscure  chronic  inflammatory  or  suppurative  conditions,  or  circum- 
!ribed  and  multiple  nodes  lacking  the  features  of  ordinary'  tumors,  espe- 
ally  if  accompanied  by  ana}mia,  emaciation,  and  a  typical  fever,  should 
"Oiise  suspicions  of  the  disease.  Before  the  foci  have  softened  a  diag- 
asis  is  often  extremely  difficult,  especially  in  the  case  of  the  larger 
ngle  tubercular  masses,  in  which  the  involvement  of  the  axillary  lym- 
hatics  strongly  suggests  c-sancer.  After  softening  of  the  lesions  has 
xjurred,  and  particularly  after  an  external  opening  and  multiple  inter- 
nl  minuses  have  established  themselves,  the  diagnosis  of  tuberculosis 
iKTomes  a  much  easier  matter. 

From  the  ordinary  pyogenic  infections  tuberculosis  can  usually  be  diffcrenti- 
4*d  by  the  history  of  a  sudden  onset  and  the  acute  inflammatory  symptoms  of  the 
ftease,  UM^ether  with  a  microscopical  and  bacteriological  examination  of  the  exu- 
ite,  in  which  the  pus-cells  and  the  pyogenic  cocci  of  acute  infections  will  usually 
i  found.  Syphilitic  gummata  in  the  breast  may  very  easily  be  mistaken  for  a  cir- 
imscribed  tuberculosis,  but  here  the  specific  history  or  the  negative  results  of 
torough  antisyphilitic  treatment  will  clear  the  doubt. 

The  differentiation  of  tubercular  disease  from  the  ordinary  tumors  of  the 
*east  is  usually  readily  accomplished  when  the  various  characteristics  of  mam- 
ary  neoplasms  are  brought  to  mind.  In  all  cases  of  doubt,  however,  a  positive 
agnosia  of  tuberculosis  can  be  made  by  the  microscopical  or  bacteriological 
ethods  or  by  both  combined.  A  microscopic  examination  of  the  fluid  exudate 
>tained  from  the  discharging  sinuses  or  by  exploratory  puncture  will  reveal  the 
'anular  debris  and  lack  of  formed  elements  distinctive  of  tubercular  pus.  Prep- 
■atioDs  of  the  exudate  stained  by  the  ordinary  methods  for  the  tubercular  bacilli 
ay  reveal  these  organisms.  Finally,  the  inoculation  of  a  susceptible  animal, 
•eferably  a  guinea-pig,  with  the  suspected  fluid  will  usually  reveal  the  presence 

*  the  tubercle  baciJlus  by  reproducing  the  disease  in  the  animal,  even  though 
1  other  methods  of  examination  arc  negative.  Even  in  those  cases  of  mixed 
fection  or  secondary  infection  in  which  a  pyogenic  and  tubercular  infection  occur 
•getbcr,  and  in  which  no  suspicion  of  tubercular  trouble  would  be  obtained  by 
le  usual  microscopical  or  bacteriological  examinations,  the  inoculation  test  would 
ill  be  available.    In  cases  in  which  the  suspected  masses  were  still  solid  a  piece 

*  tissue  could  be  removed  with  aseptic  precautions  and  employed  for  inoculation 
cperiments  and  for  histological  study. 

Treatmknt. — Thus  far,  we  have  no  specific  treatment  for  tubenui- 
ms,  and  this  disease  resists  all  of  our  tlierapeutic  measures  in  much 
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the  same  way  as  cancer  does.  A  focus  of  tubercular  db«ea&e,  like  i 
tuberculous  breast,  constantly  threatens  the  life  of  its  possessor,  tiikc 
secondary  disease  in  remote  parts  may  spring  from  it  at  any  time :  then 
seems,  therefore,  to  be  but  one  rational  method  of  treatment  at  pn^sieot 
indicated  in  all  accessible  tubercular  foci — viz.  complete  remoxTil  of  ifc 
diseased  tissues.  In  the  breast  this  means  the  amputation  of  the  di* 
eased  organ  and  the  removal  of  infected  lymph-nodes  and  other  dis- 
eased tissue  by  substantially  the  same  method  as  will  be  recommeiKM 
for  the  removal  of  a  carcinomatous  breast. 

Syphilis  of  the  Breast. 

Syphilis  is  not  necessarily  a  venereal  disease.     The  breasts,  next  to 
the  lips  and  mouth,  are  perhaps  most  frequently  the  seat  of  the  initul 
lesion  in  non-venereal  chancre.     In  one  mode  of  infection  the  niiu*  t 
carried  from  the  syphilitic  infant  through  fissures  and  abras^ioDS  uf 
the  nipple  to  the  mother  or  wet-nurse,     v  arious  unique  and  udusibI 
sources  are  given  in  the  literature.     The  chancrcy  however  acquimi, 
takes  on  the  characteristic  indurated,  circular,  punched-out  appearance 
of  the  specific  venereal  sore.     "  It  is  a  bold  surgeon,"  says  Mr.  Hutdh 
inson,  ^^  who  makes  the  diagnosis  of  hard  chancre  before  the  iHKH>iMlaiT 
symptoms  appear."  If  this  be  true  of  the  diagnosis  of  venereal  soreji,  \w9 
much  more  of  those  which  occur  in  unusual  localities  !     The  indurated, 
circular,  non-healing  ulcer,  together  with  the  enlarged,  superficial  axil- 
lary and  clavicular  nodes,  will  arouse  a  strong  suspicion  of  its  true  cha- 
racter, and  the  appearance  of  the  specific  secondary  eruption  will  dispel 
all  further  doubt.    In  syphilis  the  superficial  lymphatics  of  the  axilla  and 
the  clavicle  become  enlarged  at  the  same  time.     In  carcinoma  it  is  the 
deeper  lymphatics  in  the  axilla  which  first  become  enlarged,  and  thwr 
in  the  clavicular  region  much  later. 

Secondary  syphiVis  occurs  upon  the  breast  in  the  form  of  skin  emptioiw  aod 
mucous  patches. 

The  DIAGNOSIS  is  usually  readily  made  in  these  specific  skin  eruptions  as  tber 
are  present  in  similar  forms  upon  other  parts  of  the  body  at  the  »anie  \\mt. 
Syphilitic  mucous  patches  sometimes  form  upon  the  inferior  surfaces  of  the  pen- 
dulous breasts  of  fleshy  women.  The  anaesthesia  and  analgesia  <>oca.^ionallT 
observed  in  the  breast  are  regarded  by  Fournier  as  manifestationn  of  later  sJeoonA 
ary  syphilis. 

The    tertiary    miphilitic   duea^es   include    rupia,   ecthyma,   mwcou* 
patches,  and  gummata.      Gumma  is  located  either  suhcutaneously  or 
within  the  breast,  and  mav  be  either  difiiised  or  circuin.*4t*ribe«l.    TV 
circumscribed  gumma,  far  more  frequently  than  the  diffuse,  develop* 
without  much  or  any  pain,  and  is  often  discovered  by  accident.    The 
gumma  gradually  increases  in  size,  becomes  adherent  to  the  skin,  which 
in  turn  is  reddened,  softened,  and  finally  gives  wav,  and  the  c*onti*nt> 
of  the  gumma  discharged.     Healing  usually  takes  plaet*  nn)mptly.   Tht 
remaining  scar  has  a  characteristic  deep  copper-colorec!  stain.    Gn-at 
(litticultv  in   the  diagnoses  of  tertiary  s}T)hilitic  affections,  especiallv 
gumma  from  malignant  tumor,  often  arises,  and  no  doubt  guninwt^Hb 
breasts  have  been  n^moved  under  the  mistaken  idea  that  they  were 
cancerous.     The  lesions  of  syphilis  are  usually  multiple;    the  initial 
lesion  of  cancer  is  single.      Syphilitic  affections  are  commonly  senj 
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broiiic  in  their  history,  and  improve  rapidly  under  vigorous  anti- 
irphilitie  treatment.  Carcinoma,  on  the  other  hand,  is  progressive, 
iiows  no  tendency  to  recover,  and  does  not  improve  under  antisyphilitic 
reatment. 

Treatment. — Syphilis  is  the  most  amenable  to  treatment  of  all  the 
hronic  diseases.  Mercurj'  by  inunction,  or  gray  powder  in  grain  doses, 
»  recommended  by  Mr.  Hutchinson.  Iron  and  arsenic  with  the  mer- 
nry,  in  the  aniemic  and  feeble,  is  the  treatment  to  be  followed  in  the 
ecomlary  stage.  In  the  tertiary  stage  mercurial  inunctions  and  iodide 
►f  potassiiun  in  increasing  doses,  combined  with  essence  of  pepsin  or 
>itter  tonics,  continueil  for  a  length  of  time,  give  the  best  result 

Neuralgia  of  thb  Mammjb;  Mastodynia. 

A  painful  affection  of  the  breast  occurring,  according  to  Gross,  most 
frequently  in  young  unmarried  women  from  puberty  to  twenty,  though 
it  may  occur  at  any  time  after  puberty.  The  pain  is  often  most  violent 
and  out  of  all  proportion  to  the  local  condition  which  may  be  found 
present.  Indeed,  some  of  the  most  severe  cases  have  occurred  in  women 
in  whom  no  tumor  or  other  cause  for  the  i)ain  could  be  discovered, 
even  when  the  breast  was  explored  by  incision.  The  affection  usually 
occurs  in  women  who  have  had  some  |)elvic  disturbance  and  are  of  a 
hystorieal  type.  In  certain  cjises,  however,  small  tumors  may  be  felt, 
and  Velpcau  makes  a  classification  of  painful  breast,  as  follows :  (1) 
Neurotic  tumors  and  nodosities ;  (2)  Neuralgic  pains  without  tumors ; 
[3)  Imaginary  tumors. 

In  caHe8  where  painful  nodosities  occur  the  pain  is  out  of  all  proportion  to  the 
lize  of  the  tumor,  nor  is  the  pain  constant  in  this  or  any  of  the  varieties  of  masto- 
dynia, but  periodieal,  occurring  eitlier  at  certain  periods  of  the  day  or,  as  often 
happens,  just  before  and  during  menstruation.  The  cases  in  which  there  are  severe 
neuralgic  pains  without  any  tumor  are  the  most  numerous.  The  pain  often  radi- 
ates into  the  arm  and  down  along  the  sides  of  the  thorax.  Accorain|^  to  Billroth, 
Eulenberg,  and  others,  this  affection  is  an  intercostal  neuralgia  with  radiation 
toward  the  anterior  part  of  the  thorax. 

The  TREATMENT  of  niastodynia,  especially  those  cases  in  which  no 
tumc»r  is  present,  is  most  unsatisfactory.  So  far,  it  can  only  be  said  that 
the  pain  in  some  erases  diminishes  grtnitly  and  disa{)j>ear8  with  the  cessa- 
tion of  the  menses.  Any  disturbance  or  disease  of  the  pelvic  orgtins 
should  l)e  looked  to  and  corrected  if  possible.  Lo(*al  application  of 
lotions,  salves,  and  the  like  are  not  to  be  recommended.     A  very  useful 

Eractiwf,  in  .^vere  cases,  is  strapping  of  the  breasts  with  adhesive  plaster. 
Tot  only  does  this  produce  ecjuable  pressure  upon  the  breasts,  and  thus 
relieve  the  jwin,  but  prevents  the  jxitient  from  applyiiig  dirty  salves 
and  from  handling  the  breast,  and  thus  aggravating  the  condition. 

Hypertrophy. 

Hypertrophy  of  the  breast  is  a  ver>'  rare  form  of  enlargement  of 
this  gland.  In  nearly  all  the  crises  observed  it  has  affected  both  breasts, 
ind  has  occurred  in  young  women,  one  ciise  at  the  age  of  fourteen  years. 
There  seems  no  well-defined  cause  for  the  enlargement.  The  hyper- 
trophy begins  with  menstruation ;  the  growth  is  very  rajwd  duriug  the 
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first  few  months,  and  affer  that  is  vtry  slow.  The  increase  in  volume  ' 
takes  place  in  all  pjirts  of  the  breast,  and  is  a  diffuse  hyperlrophjof 
the  normal  glandular  and  fibrous  connective  tissues  of"  llie  breast.  TV 
weight  becomes  a  burden,  incapacitating  the  patient  from  work,  aud  liy 
the  cxoessive  nutritive  activity  taking  place  in  the  gland  tliegvDml 
nutrition  is  bad.  Pregnancy  seems,  in  one  case  at  Iea.st,  to  have  liud  i 
favorable  action  ujiun  the  growth,  arresting  it,  and  a  dct^ided  diminutiiiD 
in  the  volume  of  the  breast  was  noted.  No  known  remedy  nor  loethod 
of  treatment  has  any  appreciable  effect  to  arrest  or  prevent  the  prix^ss, 
although  a  multitude  of  remedies,  reasonable  and  ndieidous,  Iiave  boen 
suggested  and  tried  in  this  condition, 

Tumors  op  the  Breast. 

Nearly  all  varieties  of  tumor  oceur  in  the  breast,  not  only  in  slnipl 
struetural  types,  but  also  as  mixed  tumors;  thim,  a  glandular  (um* 
may  be  composed  very  largely  of  fibrous  tissue  as  well  as  glandular 
elements,  and  is  then  known  as  a  fibro-adenoraa.  In  tliis  tiunor  may 
develop  cysts  in  the  course  of  cystic  degeneration,  and  it  is  then  desig' 
natcd  as  a  fibro-cysto-adenoma.  De^neratloiiB  are  ranch  more  com- 
mon in  vut/ignant  tumors,  particularly  the  sarcomata ;  thus  we  hi."^?* 
cysto-sarcoma  as  the  result  of  cystic  degeneration  or  melano-sarcoma  as 
the  result  of  pigmentary  degeneration.  Williams  finds  that  nearly  one- 
fifth  of  all  tumors,  both  innocent  and  malignant,  occur  in  the  breaftt»> 
and  tliat  one-fourth  of  all  carcinomatous  tumors  have  their  initial  se^** 
in  these  glands,  and  Htill  further  it  may  be  stated  that  92  per  cpr»t. 
of  all  breast-tumors  are  cancers.  The  word  ca»i(wr  is  here  used  ^"^ 
elsewhere  in  this  article  in  its  clinical  significance,  as  equivalent  *" 
malignancy,  without  reference  to  the  particular  variety  of  raaligna*^^  1 
tumor. 

CystB  number  less  than  2  per  cent,  of  all  tumors  found  in  the  breat^  ■*■ 
They  t)ccur  as  both  single  and  multiple  tumors,  and  quite  fnMpiently  si^*^ 
found  in  both  breasts.  They  contain  serous,  raucous,  often  browni,-r^  '' 
fluid,  often  milk  more  or  less  changed.  Others  contain  a  cli'ar  lyiii|^^'' 
fluid,  and  a  rare  form  of  cysts  are  the  hydatids.  Cysts  vary  in  siz-^*' 
from  those  containing  but  a  few  drops  of  fluid  to  those  containing  a  pic"'^' 
or  more.     As  a  rule,  however,  the  cysta  of  the  breast  only  exceptional^^-? 

reach  such  dimensions.     True  cysts  of  the  breast  may  be  divided  into — ■ ' 

first,  retention  or  glandular ;  second,  lymphatic;  third,  hydatid  cysts.  Tfcrrr^'* 
greater  niunber  belong  to  the  first  class,  the  retention-cysts.  The  Ivrnpfc^"*^ 
cysts  are  very  rare — only  some  16  or  20  cases  were  lately  coUecte^^*" 
— while  hydatid  cysts  are  even  more  rare, 

Rdendon-cystit  are  due  to  obstruction  to  the  ducts  or  secreting  acJn^  j^' 
caused  by  imperfect  development  of  the  ducts,  injury  and  disease  of  it:^"-''' 
nipple,  or  inflammation  about  the  ducts  and  their  subsequent  contractio*-^^ 
The  obstruction  is  not  always  complete,  as  often  a  quantity  of  cyst^;^*""* 
fluid  can  be  squeezed  out  of  the  nipple.  Betentdon-cyBta  are  ofte-*  ■-* 
classified,  according  to  their  contents,  int<i  {a)  scroiis,  mvcovA,  nang^iin^'-^^^ 
lent  cysts;  (b)  tacte^l  or  galactetd,  occurring  during  lactation  or  afler  ^^f ' 
ward,  containing  milk  more  or  less  changed,  resembling  butter  and  oit-^'". 
substances. 
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These  cfsU  produce  no  speciiil  pain  or  other  unploaaant  Bymptoma,  but  from 
^eir  preaeDce  give  rise  to  greul  uiieaaiiicw)  on  tlie  part  of  the  patient  through 
«lread  of  careiuoira.  No  doubt,  cyi^tic  brcHstit  have  been  sacriticed  under  a  mis- 
taken dia^DoeiH  of  maiignaiiuy,  for  it  is  not  alwayn  possible  to  make  a  correct 
diagDOttis  troni  the  Bympioms  aboTC.  Fluctuation  is  not  uaually  present,  owing  to 
the  tension  and  thickness  of  Clie  cyMt-walls  and  the  depth  within  the  breaut  at 
which  it  ia  placed.  No  fluid  can  ordinarily  be  preased  out  of  the  nipple,  and,  to 
•till  further  add  to  the  difficulties  of  diu^nuHis,  tlie  nipple  is  occasionally  retracted 
«Dd  the  AKillarv  nodes  enlarged,  as  noted  by  Paget.  The  first  appearance  of  the 
tumnnt  at  or  following  lactation,  the  fact  that  they  are  multiple  and  present  in  both 
brtati*,  and  remembering  that  the  nipple  is  not  nearly  so  trequently  retracted  in 
cystH  as  in  cancer,  or  the  asillary  nodes  enlarged,  the  skin  not  adherent,  the 
tumor  movable,  and  the  growth  slow,  all  point  to  non-malignant  tumor,  and  the 
elasticity  would  suggest  fluid.  An  exploraiory  puncture  will  be  necessary  to 
■uube  the  diagnosis  absolutely  certain.  On  the  other  hand,  the  diagnosis  is  com- 
paratively easy  in  the  larger  single  cysts  placed  near  the  nipple  or  superficially, 
when  the  sense  of  fluctuation  can  he  made  out  more  or  less  distinctly. 

The  TREATMENT  in  these  cases  is  to  evacuate,  incise  the  cyst  under  aseptic  pre- 
cflutions,  and  pack  the  cavity  lightly  with  iodoform  gauze.     When  the  cysts  are 
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very  small  and  numerous  it  is  needless  to  say  they  should  not  be  disturbed.  If 
they  enlarge  and  the  mass  of  the  breast  become  an  annoyance,  amputation  in  such 
cases  would  be  indicated. 

Adenoma  or  glandular  tumor  (the  "chroni*-  mammary  tumor"  of 
Sir  A.stley  Cooper)  develops  in  the  breast  usually  after  pulwrty.  Tliis 
nco]>lasm  differs  from  liypertrophy  mainly  in  tlie  iiict  that  it  am-cts  sin- 
gle lobules  or  portion  of  lobules,  and  not  the  entire  breast  (Fig.  248). 

By  reference  to  the  flgure  it  will  he  seen  that  the  tumor  has  a  distinct  capsnle, 
and  within  is  seen  the  tumor-tissue  still  retaining  tlie  outlines  of  the  lobules.  The 
microHcopic  characteristics  of  this  tumor  are  well  shown  in  Fig.  249,  taken  from  a 
section  of  Fig.  248.  The  tumor  is  seen  in  nmsist  of  a  librous  con nei-tivc- tissue 
stroma  enveloping  the  glandular  elements.  In  this  pnriic-uliir  N|)ecimen  ihe  amount 
of  Bbrous  connective  tissue  is  eiceessive.  Tumors  showing  a  larger  amount  of 
cellular  elements  are  known  as  acinous  adenoma  when  the  cells  of  the  acini  pre- 
dominate, and  a  tubular  adenoma  when,  on  the  other  hand,  the  cells  from  the  ducts 
are  in  excess.     When  the  fibrous  stroma  is  in  excess  of  the  glandular  elements,  as 
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ia  most  freqaently  the  case  aod  as  the  drawing  shows,  it  is  known  *>  a  fbo 
adenoma.  Not  infrequentlj  the  acini  and  the  ducts  are  dilated  into  c;«U  of  nn- 
0U8  sizes;  such  a  tumor  ia  known  as  a  cysto-adenoma. 

Adenoma  18  rarely  observed  before  puberty  or  after  the  raenopaw. 
TheBe  tumors  deem,  therefore,  to  develop  during  the  funotional  aruviie 
of  the  oi^QS.    The  growth  is  usually  slow  and  painless.    The  umt 
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has  a  hard,  bossy  feci,  often  nodulated.  Owing  to  its  great  tendency  lo 
cystic  degeneration  it  often  has  an  elastic,  semi-fluctuating  feel.  Tbi- 
tumor  has  a  capsule  and  is  thus  freely  movable. 

The  cliief  DiACJNOhTic  signs  of  adenoma  are  its  hard,  nmluhir  feel. 
slow  growth,  mobility  within  the  breast,  not  adherent  to  the  i^kiii,  iv 
rctriictiou  of  the  nipple  or  enlai^d  lymph-ni>des,  a  slight  tliisoharp'  i'l 
nipple  upon  st^ueezing  the  breast,  and  the  patient  about  thirty. 

Sarcomata  iire  mre  as  compared  with  carcinoma,  forming  but  T  |ii-r 
t'oiit.,  and  caroiiioniata  85  [>cr  cent,  of  the  malignant  tumors  of  the  hr<u-i. 
The  round,  the  spindle,  and  even  the  giant-celled  sarcomata  lisive  \itttt 
observed  as  occurring  in  this  gland.  More  frequently  the  sarfonia-tfll' 
invade  a  fibroma  or  adenoma  and  form  a  fibro-imreonia  or  adenii-sar- 
euina,  or,  infiltnited  with  pigmont-cells,  amelano-eareoma.  These  niiifil- 
ccUed  «irc(iniata  frerpiently  undci^  cystic  degeneration,  and  are  then 
known  us  lihrn-cysto-wrcomata.  San«>mu  rarely  occurs  befon;  piibtTty 
or  after  thirty.  The  tumor  becomes  voluminous,  thou^i  the  growlli  at 
first  may  I)c  sIom-,  The  skin  is  stretched  and  shiny,  of  a  dark  redifcli- 
hrowii  <-(ihir  with  blue  veins  showing  through.  The  entire  gland  nuy 
l»e  invidvctl  in  tlic  growth,  the  so-called  ttncoma  m  mimw,  or  the  t«m"r 
may  <levelop  in  certain  parts  of  the  gland  at  about  the  same  time.    lo 
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tbe  former  case  the  tumor  is  uniform  and  tho  skin  stretched  smoothly 
over  it ;  in  the  other  the  numerous  points  of  growth  give  a  nodular  cha- 
racter to  the  breast. 

Sarcomata  have  been  miiitaken  lor  abtice!>8,  owing  to  the  redness,  rapid  growth, 
•ease  of  fluctuation,  and  pain  attendant  upon  tlieKfuwth,  and  have  been  puncturea 
under  the  supposition  that  they  were  abaceaaes.  The  history  of  a  recent  pregnancy 
or  lactation,  the  rise  of  temperature,  and  disitinct  fluctuation  point  to  abscesa- 
fonnation.  In  making  the  examination  it  is  well  to  remember  Culles'  law,  that 
the  wider  the  area  over  which  fluctuation  can  be  felt  the  niore  certain  ia  the  pres- 
enceuf  Suid.  But  in  caue  of  doubt  an  exploratory  puncture  will  reveal  the  true 
character  of  the  mass.  From  carcinoma  the  distinction  ia  still  more  difficult,  and 
the  microscope  must  in  many  cases  determine  the  exact  character. 

Age, — Sarcomata  occur  usually  before  thirty  ;  carcinomata  are  rare 
before  thirty.  The  skin  is  stretcniKl,  shiny,  and  reddened,  and  not  early 
adiierent  to  the  sarcoma.  In  carcinoma  the  skin  is  early  infiltrated  and 
JMiherent,  pale,  blanched,  and  puckered,  Asillari'  nodes  are  not  enlarged 
*i  sarcoma:  there  is  always  an  early  enlai^ment  in  carcinoma.  In 
*<»e  cut  section  of  a  sarcoma  there  is  an  absence  of  adipose  tissue,  this 
J**Miig  been  tran.sfornied  into  sarcomatous  tissue.  In  carcinoma  there 
***  always  considerable  fatty  tissue  present  (Cornil  and  Ranvier), 

Carcinoma  of  the  breast  occurs  under  two  liistological  fonns — adnwu 
^*»d  tuhidnr,  according  as  the  primary  growth  develops  in  the  acini  or 
'**l)ules.  (Im/c  Carcinoma,  Chapter  XXVI.  Vol.  I.)  In  the  acinous 
^'i^riety  the  carcinoma  cells  are  closely  packed  in  the  alveolar  spaces  and 


iiu  ytBr'9  dumliuii.  rcmovLil  from  a  putienl  fllly- 

„ „ L>ll<-iipwtnn-nsiinn-wlmirKduPi.-'Jiiii'i«e.    Al  a  tlie 

•brunken  ■■)■]  retr«c(trd  nipple:  the  dark-ci>li)rcO  nreiib  rtprvwiiU  Ihi!  iik-eratiuH  KUrruve  of 
(hctuoiur:i>hnecinaTketlielnc1alunmaclef>)T<i1>talnlii)i1lKHiu-furtnlrroi<i'opiriil.'xaiuiiuiIlon. 

flurrouuded  by  a  connective-tissue  stroma.  The  cells  are  largo,  irregu- 
lar, spheroidal,  and  multinuclear,  showing:;  a  large  amount  of  granular 
matter  within  the  cell-body  and  frequent  mytoscs  in  the  nuclei  of  the 
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The  amount  of  stroma  fonning  the  alveolar  apacea  and  tbe  ntpiditf  u(  ikc 
growth  of  tlie  tumor  determine  ihe  clinical  variety.  If,  as  i)>  mo«t  t'rcqueutJv  Ar 
case  in  carcinoma  of  the  breast,  there  be  an  abuadance  of  stroma  and  siWr 
growth,  the  tumor  is  known  as  a  scirrhous,  hard,  or  chronic 


e  other  hand  the  tumor  develop  rapidly,  with  a  small  amount  of  alveolar  nrmni 
and  an  excessive  proliferation  ot  the  cells,  the  tumor  will  have  a  soft,  elastic  M. 
and  in  known  oa  encephaloid,  soft,  or  acute  carcinoma  ( Fig.  2!i2),  Carcinumi  Mk 
and  tbe  stroma  as  well,  are  subject  to  colloid  degeneration  :  when  this  onimlbf 
tumor  is  known  aa  a  colloid  carcinoma.  Thb  form  of  d^eneration  most  fr«qiiciiili 
follows  in  the  soft  or  acute  carcinoma. 

Tubular  curi-iiwma  occiirw  much  less  freqwentlv  than   the  aciixxB 
variety,  and  develops  from  the  tubules  or  excretory  milk-diicls. 

Injury  or  inflammntion  of  the  ducts  or  the  d^;eneniti<)n  of  a  riA- 
wall  is  frequently  the  origin  of  a  tubular  carcinoma. 
Fifl.  251- 


Kecllon  (him  the  tumor  shown  In  Fig,  ^oO,  Bhowlng  Ihe  Isige  smtmDt  of  d«tue  coDncclitrU 
4lrumii  j^urroundlnK  the  Irregular  utetK  of  ep1thelLiinparcliiomatouii)cvUA-  Aa  actual  ih''' 
deatruutlunur  thu  epithelial  cells  IitakiDg  place.    The  pnilectlveand  liihlblUiry  Infliii'iii 


— .inective-llssui'  overgTowlh  occasluaill):  seen  in  scirthoiu 

thin  raw  by  Ihe  bIuw  Rivwth  oT  Ihe  tumor  and  by  the  absenre  nf  raelnslAHm  In  the  n\Vtn 
lynipli-nodea  of  the  uHi^ed  aide.  (Tliwue  Hied  in  ronnalln  Bi>lutluD :  BCvtiun  itMiKd  aia 
lhniinlli|.«arraalD,    Lcitz,  nbj.  T,  ocular  4.) 

Symptvimh  op  Carcinoma. — The  "scirrhous"  variety  is  by  fartlic 
most  frequent,  iind  usually  begins  in  a  hard  nodule  locatea  in  the  peripb- 
erj'  <)f  tlie  i>rea«t.  Statistics  seem  to  (>n>vc  that  the  Urgent  proporli'ii 
devoh>p  in  t\w  n]»i)er  oiifor  quadrant  of  tlic  breast.  The  next  moft  itfuai 
position  is  almiit  and  Ih-Iiw  the  ni]»i)Ie  and  areola.  Apparently  the  left 
lireast  is  more  often  aftect<'d  than  the  right;  but  what  id  of  nuich  nwre 
iinpnrtjinee  is  the  tiict  that  in  only  2  cases  out  of  8<jii  were  both  breart.- 
simultaneously  iift'ceted  with  beginning  carcinoma.  Wlieo  any  neoplami. 
therefore,  develops  in  both  breasts  at  the  same  time,  there  is  ven-  strm^ 
evidenct.^  that  it  is  not  e^reinoma.  The  primarj-  nodule  of  carcinoma  i.* 
often  discovered  accidentally  hy  the  patient  in  the  bath  or  while  slw  i* 
dressing.  Pain,  which  sooner  or  later  becomes  a  distressing  symptrtB 
of  all  forms  of  earciiioma,  is  often  entirely  absent  in  its  eariiersOgis. 
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'Vhen  the  nodule  is  once  discovered,  the  patient,  overcome  with  a  dread 

<jf  c»Dcer,  often  complains  of  pain  in  the  seat  of  the  tumor  where  just 

jireviously  none  had  existed. 

The  growth  of  carcinoma  ie  rapid  compared  with  that  of  benigo  tumors.    A 

cftrcinoma  gtovn  perceptibly  in  from  three  to  six  months.  The  volume  of  the 
toinor  is,  however,  not  great :  in  scirihoua  and  colloid  carcinoma,  in  fact,  the  bnlk 
of  the  tDmor  is  oilen  less  than  the  portion  of  the  breast  displaced  by  tbe  tumor. 
In  the  growth  of  carcinoma  there  in  a  twofold  cellular  proliferation — (1)  the  mul- 
tiplication of  carcinoma-cells  within  the  alveolar  spaces;  and  (2)  the  area  of 
small-celled  intiltration  at  the  growing  margins  of  the  tumor.  Tbrae  latter  cells 
resemble  embryonic  connective-tissue  cells,  and  form  a  considerable  proportion  of 
the  bulk  of  the  tumor. 

By  this  infiltration  of  the  tieaue  with  young  cells  the  tumor  becomes 
fixed  and  immovable.     This  fixation  is  an  eariy  and  important  sign  of 


portion  of  a  aectian    f  a  rap  dly  sn  wing  soR  csrrfn  ma  of  the  breast    f  a  woman  forty- 
n  jam  of  age— the  ao-eal  el    a  Inoua  carcinoma       f  B  llroth    ah  wing  the  great-' — 


djUQCC  of  polrmorphoua  epithelial     drolaomatiiUB  cells  with  the      ry  Hparing  amount  ol 

DeCtlTe-tlMUC  atroma.    In  three  of  the  carclnomaloua  eel'-  ' ''-  * ' —  " 

pfoiotnent  aa  dark  maaaca.    ITlssiie  fixed  In  Flemmliig'a  i 


11a  with  the  ry  aparingamountorcoD- 
la  cell*  karyokln  tic  nucliar  HRurea  are 
iig'a  chromlc-arctlc-osmii^stid  mixture: 


L-etlan  Malned  nllh  Ffllmer'k  ttafranlD  aoluUon.    I.elli.  objective  T.  ovular  4.) 

curcinoma.  It  is  a  fixation  of  the  tumor  iUtcIf,  and  ariv  mobility  mudu 
out  by  manipulation  of  t)ie  tumor  is  a  motion  of  the  whole  breast,  and 
not  of  the  tumor  moinn^r  within  the  breast.  Coincident  with  the  cellu- 
lar growth  of  the  carcinoma  a  degeneration  of  the  cells  within  the 
alveoli  occurs,  with  tlie  retraction  of  the  connective-tissue  gtroma.  This 
tendency  to  contraction  occurs  very  early  in  carcinoma,  and  when  the 
initial  lesion  is  seated  in  the  suporncial  portion  of  the  breast  there  is  a 
marked  retraction  and  dimpling  of  the  akin  (pig-skin  appearance).  This 
18  not  due  primarily  to  tlie  infiltration  of  tno  skin  by  carcinoma-celle, 
but  rather  to  the  contracting  tendency  of  the  tumor,  drawing  in  the 
ligamenta  muipamtria.  In  nearly  .50  i»er  cent,  of  all  carcinomata  the 
nipple  is  retracted  and  drawn  in  by  the  contraction  of  the  connective- 
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tissue  stroma  about  the  milk-<lucts.  Thus,  carcinomata  develofnii^  ii 
and  about  the  nipple  are  much  more  liable  to  produce  this  sviayna 
than  those  placeu  remotely  at  the  periphery  of  the  glaod.  As  nitTSctin 
of  the  nipple  rarely  occurs  in  non-carcinomatous  cunditions  (5  per  cent 
according  to  Gross),  this  symptom  becomes  of  importance  in  orleniifr 
ing  the  malignancy  of  the  growth  when  it  is  present.  But  as  it  i«  v4 
the  earliest  symptom,  and  may  be  absent  altogether,  and  does  occur  in 
conditions  other  than  cancer,  it  is  not  &&  important  a  sign  of  carcioon 
as  is  generally  supposed.  Somewhat  later  the  skin  becomes  adherat 
to  and  infiltrated  with  the  carcinomatous  elements.  This  adherent, 
retracted,  pale,  and  dimpled  skin  is  a  ver^' important  symptom  ofcatmr. 


Advanced  acirrhous  carcinoma  of  uluvcn  yvani'  duraliuii  In  ■  woman  of  sixty  lean.  A  iojertml 
ulcenulng  pmceu  haa  beinin  In  Che  Hk In  overlying  the  tumur,  and  a  eon(ider«ble  bull  of « 
prulruding  tumur  la  compoeed  at  a  ductuallDK  iqbh  of  puruloid  material  ready  id  U>i1 
ihrouKli  tuc  Burfkcc.    Tbu  ■xlliary  nodes  are  exlenilvely  Involved. 

Carcinoma  often  disseminates  itself  most  rapidly  through  the  lym- 
phatic vessels  of  the  skin.  The  points  of  seconaaiy  deposits  appnirt.- 
small  hard,  shot-like  nodules  in  the  skin.  These  nodules  rapidly  develop 
— so  rapidly,  indeed,  that  the  skin  assumes  a  dusky  red,  inflamed  appear- 
ance, and  coalesces  into  a  flat  plate-like  mass,  the  aqutrrhf  en  manff  u^ 
Volpeau.  Not  only<loes  the  cflrcinoma  involve  the  skin,  but  it  lieoram^ 
adherent  to  all  the  adjacent  tissnes.  In  certain  cases  the  entire  ohe^t- 
wall  is  so  infiltrate*]  with  the  carcinoma-cells  that  it  is  hard  and  boanl- 
like,  and  the  rilw  so  fixed  that  the  respiratory  movements  on  tliat  sit 
are  interfered  with.  Velpeau  pave  to  this  particular  form  the  nrnne  irf 
cancer  en  aiirajoie.  It  is  not  to  lie  regarded  as  a  separate  vnrietA'  of  «f- 
cinoma,  as  has  been  done  by  some  writers  (Fig.  253). 
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The  atrophio  oanoer  of  Billroth  is  not  a  dbtinct  variety.  A  degen- 
eration of  the  alveohir  ccIIh  takes  place  early  in  all  carcinomata.  In 
smrrhoaa  or  chronic  carcinomata,  in  which  the  growth  of  the  tumor 
is  relatively  slow,  there  is  ample  time  for  an  amount  of  absorption  of 
this  material  as  well  as  connective-tissue  oi^anization,  and  the  alveoUr 
ttpaccs  become  filled  with  whorls  of  connective  tissue.  Usually  the 
tiunur  is  advancing  at  some  other  point  while  these  atrophic  changes  are 
taking  place,  so  that  it  is  not  by  any  means  true  that  carcinoma  is  a  self- 
limited  disease  and  effects  a  spontaneous  cure  in  this  r 


The  writer  aaw  at  the  Londoa  Hospital  a  woman  in  whom  such  atrophic 
changes  had  been  taking  place  for  eighteen  yean.  All  outline  of  the  breast  had 
long  since  dlBappeared,  together  with  the  nipple  and  nreola,  and  only  a  hard, 
brown,  leathery  mass,  firmly  adherent  to  the  ribs,  remained.  Succeaaive  visiting 
sargeons  from  the  time  of  Mr.  Curling  and  the  elder  Adame  bad  proposed  opera- 
tion, which  had  been  reaolntely  declined,  and  she  was  when  seen  earning  her  living 
as  a  laundress. 

The  LymphatdcB. — The  lymph-nodes  are  very  early  involved ;  those 
of  the  axilla  arc  usually  the  first  to  l)o  uflected  in  carcinoma  of  the 
breast.  The  axillary  nodes  liuve  been  found  enlarged  und  containing 
secondary  carcinomatous  deposits  in  every  case  where  the  axilla  has 
been  thoroughly  explored  in  the  o[X!nitions  upon  tJie  breast.  They  may 
be  so  small  that  it  is  impossible  to  detect  them  before  the  operation,  but 
their  presence  will  be  reveale<!  during  the  dis.section.  The  lymphatics 
may  be  enlarged  from  simple  irritation  or  inflammation,  but  in  such 
cases  may  be  felt  as  separate,  distinct  nodules.  Lymph-nodes  contain- 
ing secondary  carcinomatous  deposits  are  verj-  hard,  matted  together, 
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and  indistinguishable  from  each  other.  In  carcinomatu  located  uo  ik 
sternal  side  of  the  breast  the  secondary  deposits  would  first  appear  in  tk 
mediastinal  nodes,  a  condition  which  can  only  be  surmised.  Whentlr 
tumor  is  placed  near  the  nipple  not  only  the  axillary-  Dode»,  but  tk 
infraclavicular,  are  early  involved.  Dr.  Halsted  finds  that  in  ocarlfill 
cases  where  he  has  rvmoved  the  supraclavicular  fat  and  lymphatisi 
microscopic  examination  has  shown  tno  presence  uf  carciiH>mat<)iL>  dt. 


appears  blanched  and  white,  in  marked  contraet  to  the  hi 


DlAGMJSia. — The  first  question  to  which  an  answer  must  bo  |nvn 
1  a  case  of  tumor  of  the  breast  is,  In  it  innocent  or  maligtiani  f  TliefiJ- 


indvr  the  skin.    Thv 


il«nslvu  nodu 


:r  iiicumplel«  openllon  In  ■  woman  Mvcntf-flvc ion << 
•r,  uleeratlnB  ■urfbce  gnrrunnded  hj  eanceroiu  »■■" 
I'  riEht  orm  rrom  the  drcuUtory  ulstmctlun  umabuii"' 
.lllary  THWla  Ib  wvII  Bhuwn. 


lowing  an?  among  the  most  important  points  to  be  considered  in  arri\ing 
nt  u  differential  diagnosis:  Age. — Innocent  tumors  appear  at  any  ngr, 
U.S  do  the  malignant  neoplasms,  but  innocent  tumors  are  more  apt  (i> 
fxcur  at  puberty  and  during  pregnancy  and  lactation.  Of  the  malignaut 
tumors,  sarcoma  <iccurs  before  thirty ;  carcinoma,  which  is  the  niirf 
common  tumor  of  the  breast,  is  very  rare  before  twenty-five,  not  com- 
mon l)cfiirp  thirty-five,  and  most  conmion  from  forty  to  fifty.  TOsif 
known  as  the  mncer  period.  Skin. — Innocent  tumors  do  not  bcfwitf 
iulhcrcnt  to  the  skin  (unU-ss  the  tumor  undergoes  some  degencratinn  or 
infiamniation,  whiVli  is  most  unusual).     Malignant  tumors  invohv  tite 
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eidD  early.  Either  the  skin  becomes  stretched,  shiny,  red,  and  brawny, 
with  large  veins  showing  upon  its  surface,  as  in  sarcoma,  or  it  is 
frtracted,  pale,  and  pitted,  as  in  carcinoma.  G-rowth. — The  growth  of 
an  innocent  tumor  h  always  slow,  pushing  usidf  the  normal  tissues,  from 
which  it  is  separated  by  its  capsule.  Tlie  growth  of  a  malignant  tumor 
IS  rapid,  inliltniting  the  tissues  without  any  capsule  or  limiting  mem- 
brane. MobUity. — Innocent  tumors  are  usually  freely  movable,  owing 
to  their  uipsule  and  method  of  growth.  Malignant  tumors  early  become 
filed  and  immovable  (there  is  often  an  apparent  mobility  in  carcinoma 
which  is  not  real),  and  tumors  which  seemed  movable  on  examination 
"re  often  at  the  operation  found  firmly  adherent  to  the  subjacent  tissues. 
rcUn. — Innocent  tumon;  are  not  usiially 
ps'nful ;  pain  bewinies,  sooner  or  later,  a  Fi"-  2&6. 

K*niinent  symptom  in  all  cases  of  cancer. 
^  pain,  being  a  subjective  synvptom,  must 
"^  taken  with  great  caution.  The  patient 
"pon  discovering  a  lump  in  the  breast 
"dually  expericoceB  some  pain  from  tliat 
J'lonoent,  although  there  has  been  no  pain 
•^^fore,  and  with  everj-  evidence  that  the 
'*iiia*  had  been  there  for  some  time.  There 
*Say  be  no  pain  in  the  earlier  stages  of  a 
^Itgnant  tumor,  but  to  wait  for  the  ap- 
^rance  uf  pain  as  an  essential  sign  of 
ciDccr  would  be  to  permit  the  period  in 
which  the  patient  could  be  saved  by  ope- 
ration to  slip  away. 

Secondary  affectiong  do  not  occur  in  the 
growth  of  innocent  tumors,  while  they 
always  occur,  and  usually  very  early,  in 
all  malignant  tumors.  When  lymphatic 
enlargement  does  occur  in  connection  with 
the  growth  of  innocent  tumors,  it  is  the 
nature  of  an  hypertrophy  of  the  normal 
cellular  elements,  and  not  a  heterologous  new  growth,  as  takes  place  in 
malignant  growth.  The  hypertrophied  nodes  may  be  felt  separate  and 
movable,  wTiilc  those  contaming  cancentus  deposits  are  matted  together 
and  feel  hard  and  nodular. 

Meiaetasie. — Innocent  tumors  never  form  secondary  deposits  in  other 
organs.  Malignant  growths  do  form  such  deposits  very  frequently ; 
most  important,  however,  is  the  fact  that  these  metastases  in  other  organs 
may  occur  very  early  in  the  devch»pnicnt  of  the  tumor,  and  arc  not 
infrequently  cause  of  death,  even  aner  the  most  careful  and  complete 
local  remoral  of  the  growth. 

Citfrhexin. — Innocent  tumors  do  not  affect  the  general  health,  except 
mechanically.  With  the  growth  of  malignant  tumors  cachexia  is  always 
developed. 

ByattentioD  to  the!<e  different  poioto  the  qtio^tinn  of  malignancy  or  non-malig- 
nancy ma^  be  tletermined  in  many  cnses.  Rut  in  the  very  early  Btages  of  cancer, 
when  the  tamor  ia  small,  before  the  skin  haH  become  adherent  over  the  tumor  <>r 
tb«  axillary  nudes  enlarged,  or  pain  or  evidence  of  rapid  growth  can  aid  in  the 


■t  of  male  brobl  (Park). 
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differeotial  ditiRDOSts,  and  the  age  of  the  patient  under  fortj, — in  such  cma  ..  _ 
impossible  by  the  nymptoins  alone  to  make  the  diagnosis  certain.  To  affinnthu 
in  ail  fuch  cases  the  breast  should  be  removed  would  be  to  sacrifice  breuu  ahid 
could  be  saved.  Ab  the  microecopic  eiaminatiou  \»,  after  all,  the  final  lent  of  the 
character  of  the  growth,  it  ia  far  better  to  make  this  exuniuatiun  before  the  n- 
moval.  The  mieroscopist  must  be  competent  and  conservative,  ok  well  a«  tlieau- 
geon ;  and  if  one  examination  is  not  gatisfactor^,  a  second  trial  specimen  ihaaM 
be  secured  and  examined.  The  instruments  which  have  beeif  deviaed  bj  variiiii 
operatura  in  the  form  of  harpoons,  hookH,  and  punches  tn  secure  a  trial-piewrJ 
the  tumi>r  are  quite  inade<fuate.  The  fragment  obtained  by  such  mettnn  it  imnfi- 
cient  to  examine  the  eelln  ui  their  relations,  and  the  operator  ijan  never  bnoiriliit 
he  has  secured  a  piece  of  the  growth  itself.  It  is  far  better  to  make  an  exploratont 
incision  into  the  doubtful  growth,  examine  the  cut  edge  niacnwcopically,  iihI 
secure  a  piece,  including  the  growing  edge,  large  enough  tu  make  wctiooii.    Thii 

[ireliminary  operation  may  be  done  under  general  or  local  aniNthesia.  Compittt 
ocal  aniesthesia  can  be  secured  by  following  the  method  of  Dr.  0,  L,  trchleirb. 
This  consists  of  injecting  into  the  true  skin  a  solution  of  cocaine,  coupoged  irf 
cocaine  b^drochlorate  gr.  jw ;  morphine  bydrochlorate,  gr.  1.8;  nod ium  chloride, 

fr.  3;  sterilized  water,  giij.  The  needle  is  introduced  into  the  true  sLin  >1  ik 
esired  point  and  a  small  quantity  of  this  solution  injected.  The  needle  i«  iriib- 
drawn  and  introduced  again,  obliquely  through  the  edge  of  this  now  anodhfiic 
area,  and  a  second  circle  of  anaesthesia  is  formed.  When  a  sufficient  soperfidil 
area  has  been  rendered  anfesthctic  the  needle  is  introduced  into  the  deeper  tiwuei. 
and  even  into  the  tumor  itself,  and  the  tiwuea  injected  full  of  the  fluid.  Bj  iliii 
method,  carefully  carried  out,  complete  anteetheeia  is  secured  uid  the  explonloir 
incision  and  the  section  removed  without  pain  to  the  patient. 

Opsbations  upon  the  Brsast. 

As  in  every  surgical  operation,  the  patient,  the  operator,  his  assisi- 
aiitfi,  instruments,  and  dressings  should  oe  prepared  in  accordance  with 
the  princiiilcfl  of  the  most  rigid  asepsis.     These  details,  having  beeo 


lilHKnmi  ehciwing  Hkln-incisinns  :  Irlaii^lnr  Hap  of  skin.  ABC.  and  triangular  flap  of  Ikl  (BakMI 

repeatwlly  given  in  other  jTOrtions  of  this  work,  are  omitted  here,  k* 
the  hiiir  of  the  jiatient's  head  is  often  the  source  of  wound-infection,  the 
head  should  l>r  enveloped  in  a  moiKt  bichloride  towel -turban,  and  s 
sterilized  sheet  thrown  over  the  face  and  neck  and  fastenetl  to  the  apirm 
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of  the  aiiieethetir^r,  au<l  the  atuesthetic  administered  beneath  this.  The 
ami  on  tlie  aQected  side  is  drawn  well  outward  and  upward,  envelujxKl 
in  sterilized  towels,  and  given  over  to  un  assistant.  The  thorax  and 
portions  of  tho  body  not  in  the  field  of  oiwratiou  are  to  be  protected  by 
a  mackintosh  covered  with  sterilize<l  towels,  .\s  the  anajsthetic  has  to 
be  ^ven  under  a  sh<H!t  and  niaintaine<l  for  a  long  time,  ether,  when  not 
contniindiuile<l  by  organic  ditiease  of  tlie  kidneys  or  lungs,  should  l>e 
administered.  Some  experiments  in  tlie  use  of  chloroform  comhineil 
with  pure  oxygen  have  proved  it  to  be  a  very  satisfactoir  combina- 
tion. The  jiatienta  are  unjiight  under  the  ana'sthetic  in  trom  six  to 
ten    minutes ;    the  aniesitliesia  is  easily  maintained — no  vomiting,  no 

Fiu.  25tj. 
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:poKd  (llalsled). 


dangerouB  interruptions  to  respiration  or  heart  or  pulse,  no  cyanosis, 
diminished  shock,  and  patient  recovers  fnim  the  aniesthetic  state  without 
delirium. 

Thfi  Operation  on  Innocent  Tumore. — The  ohuraetcr  of  the  opent- 
tioD  will  depend  soinewimt  upon  the  iiosition  and  nnmltcr  of  innocent 
tumors  present.  If  the  tumor  is  single  and  situated  within  the  gland, 
the  incision  should  ))e  made  along  the  groove  at  the  lower  border  of  the 
brca.1t.  The  gland  is  raised  and  the  ctipsule  of  the  tnraor  o[M!ne<l,  and 
the  tumor  enucleated,  tlie  breast  n'plaeed,  and  the  wound  closed  with 
fine  niat^inal  silk  suture.  In  some  eases  a  narrow  gau/e  drain  for  a 
few  (lays  may  be  necessary.  If  the  tum<ir  is  located  in  the  up^ier,  outer 
quwlrant  of  the  breast,  the  incision  may  he  made  along  the  ]>ectoral 
muscle  and  the  breast  raised  and  the  tumor  rt.^niov«l.  liy  this  nicth(Hl 
of  Thomas  there  is  the  least  injury  inflicted  upmi  the  secn^tiug  stnietures 
and  the  avoidance  of  a  pmniinent  scar  on  the  breast.  If  the  tumor  is 
very  superficial,  as  lipoma,  or  so  placed  that  it  cannot  be  reached  with- 
out too  extensive  disturbance  of  its  anatomical  attachment,  a  straight 
or  curved  incision  may  be  made  din-ctly  down  njmn  the  tumor  and  its 
removal  effected. 


Sl'UIIKAI.  liISKAStX  ASH  IS.IVRIKS  OF  THE  tiUEAST. 
Opbbations  on  Malignant  Tumobs. 

Distinct  advance  in  the  aurgical  treatmcnl  nt  maligtiant  growths  hae  bra 
Hecured  by  the  earlier  and  more  complete  removul  of  the  priniaxy  tujuor  ud  ill 
the  infecl«^  tissues.  The  opening  of  the  axilla  in  every  operation  for  walignini 
disease  of  the  breast  marka  it  moat  distinct  advance  in  their  treatmeat.  Th 
removal  of  the  supfHclavicular  lymphatics  and  fat,  as  suggexted  and  practitedbf 
Dr.  Halsted  in  suitable  cases,  is  another  step  in  the  direction  of  complctenes. 
The  practice  of  Vollcma&n  of  removing  the  infected  peeloral  fascia  gave  bim  tlw 
best  results  of  his  time,  and,  with  few  exceptions,  of  all  time.  The  removal  of  lit 
greater  portion  of  the  pectoral  muaclea  with  their  fascia,  and  the  removal  of  tbr 
supraclavicular  nodes  and  fat,  together  with  a  thorough  removal  of  the  nintmU 
of  the  axilla,  have  given  the  very  oest  results  oblaineC 

No  o^wrattitn  upon  the  breast  can  be  too  extensive  if  infected  maleriiil 
remains  to  be  remove*!,  and  as  the  oijeration  described  by  Dr.  HabliJ 
iH  the  most  complete  and  extensive,  we  shall  give,  in  substance,  an  oul- 
line  of  the  stejis  of  the  operation  as  he  performH  it :  The  extenuJ 
incision  (see  Fig.  257)  extends  in  a  wide  cnrve  from  the  middle  of  tk 
upper  portion  of  the  arm  out  over  the  chest  and  edge  of  the  sternum 
well  beneath  the  nipple,  and  iipward,  following  the  curve  of  the  hreast 
to  meet  the  first  incision.  This  ineihion  should  be  carried  at  ow 
through  the  skin  and  superiicial  fat.  The  triangular  flap,  a  b  c,  ofiJiiii, 
free  from  all  fat,  is  dissected  down  to  the  infenor  border  of  the  jwlo- 
ralis  major  muscle.  The  separation  of  the  pectorulia  miijor  mualp 
from  its  costal  origin  is  now  begun  and  t"drried  upward,  tlic  eustsl 
portion  being  separated  from  the  clavicular  out  to  the  apex  of  ibe 
axillary  cavity.  At  tliia  point  an  incision  is  carried  up  to  ihf 
clavicle  through  the  muscle  and  skin,  cxpttsing  tlius  the  apes  of  the 
axilla.  Any  fascia  niiule  accessible  upon  the  under  surface  of  ihe 
pectoralis  major  is  now  carefully  dissected  away.  The  pectoralis  major 
is  next  severed  from  its  humeral  attachment  and  reflected  with  tlw 
breast-masi;.  The  fascia  over  the  iK'ctomlis  minor  is  dissected  awsy, 
and  tills  muscle  divided  in  its  middle  and  reflected  back  and  held  bfi 
broad  blunt  retractor.  The  axillary  veBsels  are  exposed  and  carefally 
separated  from  the  mass  of  fat  and  nodes  occupying  the  syasx,  oim- 
mencing  at  the  very  apex  and  working  downward,  and  continuing  lli' 
dissection  to  the  subscapular  vessels.  Everj'  particle  of  iat  and  faw* 
is  to  be  removed. 

During  the  various  steps  of  the  dissei-tion  liKmostats  should  be  used  fr^J^i 
grasping  each  end  of  a  vessel  as  it  is  severed,  or,  better,  severing  the  espoe» 
vessel  between  two  htemostata.  The  delicate  vessels  within  the  axilla,  brand"^ 
of  the  artery  and  vein,  are  to  be  ligated  at  once  with  silk,  care  being  taken  n^**^ 
include  any  fat  within  the  knot.  Every  care  should  be  taken  throughout  ^ 
operation  to  prevent  loss  of  blood.  The  operation  is  complelM  by  severing  iher^  '? 
along  the  base  of  the  skin-flap  first  raised.  By  this  method  the  entire  brcasl-r  ^ 
and  lymphatics,  fascia  and  muscles,  are  removed  in  one  mass.  No  incision  w  n*-  ^ 
into  the  cancerous  growth  itself  or  into  the  lymphatics,  and  the  erer-nri**' 
danger  of  inoculation  by  the  liberation  of  cancer-cellB  is  obviated. 


The  next  step  in  the  operation  is  to  remove  the  supraelaviculu  ■ 
and  lymphatics.     This  may  not  be  absolutely  necessary  in  those  cBr 
which  are  operated  very  early,  before  the  axillaiy  lymphatics  are 
volved.     But  most  cases  do  not  come  to  the  surgeon  tmtil  a  much  !(■ 
period,  and  it  will  be,  with  suitable  exceptions,  a  safe  rule  to  foll^^" 
The  incision  \s  continued  upward  from  tJic  clavicle  over  the  e  ' 


ire  ^1 
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iciilar  triangle  to  the  border  of  the  middle  of  the  sterno-cleido- 

Old  mtiat^le.     The  internal  jugular  vein  is  exposed  at  the  inner  side 

;  triangle,  and  all  the  fat  and  lymphatics  removed  from  within 

i,  down  to  the  elavicle  and  outward  to  the  outer  border  of  the 

lodges  of  the  ineisiou  are  brought  together  by  a  purse-string 
t  suture,  including  only  the  base,  however,  of  the  triangular  flap. 
"  J  is  attached  so  as  to  furnish  a  lining  for  the  axilla.  Draiuagc 
rdinarily  unnecessary.  Healing  is  usually  by  first  intention.  The 
ral  portion  of  the  wound,  which  cannot  be  brought  ti^ther,  often 
s  under  the  blood-clot ;  and  if  regular  granulation  forms,  this  aur- 
fitce  can  be  quickly  covered  by  skin-grafts  atter  the  method  of  Thiersch. 
The  impairment  of  movement  in  the  arm  is  very  much  less  tiian  would 
be  imagined  from  so  extensive  removal  of  muscle. 

U&nir  operator)  do  not  (.■onRider  it  neceiiaary  Ui  make  bo  extensive  a  diasection 
'0  removing  the  breaat,  and  thiak  llie  removal  of  the  supraclavicular  node  is 
»al;  necessary  in  exceptioaal  uase«.  Dr.  Halsted  etaCee  that  in  7  favorable  caites, 
vhere  the  tumor  was  recent  and  small  and  the  nodes  only  elightly  enlarged,  after 
he  removal  of  cotisiderablv  less  tissue  than  in  the  above- described  operation,  he 
lad  3  local  recurrences,  wnereaa  in  a  aeries  of  50  complete  operations,  many  of 
hem  much  less  favorable  from  the  extent  of  local  infection,  there  n-ere  also  but  3 
Qcal  recurrences.  This  statement  alone  is  sntlicient  encouragement  to  the  opera- 
or  to  master  the  technique  of  the  opemtion  by  practice  upon  the  cadaver,  and  to 
arrv  it  out  completely  in  every  case  of  malignant  disease  of  the  breast. 

t'ltooNoets. — It  must  be  admitted  that  the  prognoses  of  operations  done  in 
he  paat  for  cancer  of  the  breast  have  been  most  unfavorable,  according  to  statis- 
ics,  but  a  few  months  at  most  being  added  to  the  patient's  life  by  the  operation. 
!*hia  fact  has  become  so  well  understood  by  the  laity  that  women  suffering  with 
ancet  of  the  bretiut  have  preferred  to  let  the  disease  tabe  its  course,  rather  than 
ubmit  to  a  serious  mutilating  operation,  which  offered  at  best  but  a  temporary 
espite.  Thanks  to  the  labors  of  such  men  as  Volkmann  and  the  mure  recent 
rork  of  surgeons  in  our  own  country,  there  is  a  definite  hope  of  freedom  from 
[xaU  recurrence  in  at  least  50  per  cent,  of  the  cases  operated.  Certainly  a  larger 
lumber  than  this  ultimately  succumb  to  the  metastases  in  internal  organs,  but  for 
kese  the  surgeon  cannot  be  held  responsible. 

V  In  order  tliat  these  favorable  results  may  be  secured  the  operation 
RBBt  be  done  early,  if  poHsible  before  the  skin  has  l»ecome  involved  or 
he  lymphatics  extensively  implicated,  and  the  operation  carried  out 
horoughly  as  described. 

Many  diSerent  drugs  have  been  suggested  in  the  treatment  of  aar- 
uima  and  t^rcinoma,  but  not  a  single  one  has  stMxi  the  test  of  time. 
The  local  application  of  the  various  caustic  pastes  and  solutions  so  frc- 
]uently  used  by  irregular  practitioners  is  not  to  be  recommended.  The 
lain  inflicted  is  much  greater  than  that  caused  by  the  rutting  opera- 
ion,  while  the  destructive  activities  of  the  caustic  cannot  be  entirely 
■ontrollcd.  Furthermore,  it  does  not  reach  the  infected  nodes,  and  is 
iterefore  always  an  incomplete  opemtion. 

iUore  recently,  Dr.  Cnloy  of  New  York  has  suggested  a  method  of  treating 
nignant  tumors  by  injecting  them  with  toxinea.  Colcy  first  used  a  filtered 
hie  of  tJie  streptococcus  erysipelatis,  to  which  in  later  experimentfi  he  added 
loxtue  of  the  bacillis  pniiligiosuii.  At  the  present  time  he  uses  a  mixed  un- 
tied toxlne  of  the  streptococcus  erysipetatis  and  bacillus  prodigioaus.  Toxines 
mreA  after  one  or  other  of  these  forma  have  been  tested  now  for  three  years  by 
Bthusiastic  promoter,  as  well  as  many  other  exiierim enters,  notably  Cxernv  of 
-  -     fr.<-t- .  ..-—    It  should  only  be  applied  in  an  inoperable  tumor,  where 
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from  the  extent  of  the  disease  or  its  location  or  the  condition  of  the  pttk 
a  complete  operation  for  its  removal  cannot  be  performed.  The  effect  of  t 
treatment  seems  to  be  decidedly  more  favorable  in  sarcoma  than  in  carcinoi 
Coley  reports  9  cases  of  probable  cure  at  periods  from  six  months  to  three  id 
half  years  after  treatment,  out  of  38  cases  of  inoperable  sarcoma.  No  repon 
a  cure  of  a  case  of  carcinoma  by  this  method  has  yet  been  made,  though  a  stay 
growth,  and  even  a  temporary  diminution  in  the  size  of  the  tumor,  have  i 
reported.  The  use  of  cancer  serum,  together  with  the  toxine  of  the  streptococ 
erysipelatis,  as  suggested  by  Emmerich  and  Zimmerman,  is  still  too  recent 
make  any  statement  of  its  possible  value.  As  it  seems  pretty  well  esUbUs 
that  the  mixed  toxines  have  the  distinct  effect  of  diminishing  the  volume  of 
comata,  would  it  not  be  excellent  treatment  to  use  them  after  surgical  remove 
sarcoma  in  order  to  destroy  any  foci  of  cells  which  may  have  been  left  befa 
and  thus  diminish  the  danger  of  a  recurrence?  Thus  far,  it  must  be  confee 
the  results  obtained  are  very  unsatisfactory,  and  the  method  itself  must  be  1 
gubjudice.  But  even  if  these  methods  should  prove  quite  inadequate,  may  we 
hope  that  alone  these  lines  of  experimentation  some  method  of  treatment  mi] 
found  by  whicn  such  fearful  mutilations  as  amputation  of  the  breast  may 
longer  be  necessary,  and  humanity  spared  the  anguish  and  suffering  of  malign 
disease?    (  Vide  also  Appendix  to  Chapter  XX Vi.  Vol.  I.) 


CHAPTER    XV. 

AMPUTATIONS. 

By  Rudolph  Matas,  M.  D. 


An  operation  by  which  a  limb  or  part  of  the  body  is  removed  by  the  knife  or 
er  means  is  an  amputation.  In  thia  chapter  only  the  amputations  of  the 
remities  will  be  considered. 

Classification. — Into  typical,  when  an  amputation  is  performed 
wording  to  established  rules  or  methods ;  atypical,  when  the  procedure 
jpted  is  irregular  and  without  regard  to  fixed  precedent,  with  the 
!W  of  meeting  anomalous  or  accidental  conditions.  When  a  limb  is 
noved  at  a  joint  it  is  an  ampviaiion  in  contiffuity  or  dinarticulatiafi ; 
en  the  section  of  the  limb  is  made  elsewhere  than  at  a  joint  it  is  an 
ptitation  in  continuity.  Amputations  have  been  classified  according 
the  time  or  period  when  the  operation  is  performed,  thus :  (1)  Invme- 
lie,  before  reaction  from  shock,  usually  within  the  first  twelve  hours ; 
primary,  after  reaction,  but  before  inflammation ;  (3)  intermediate', 
er  inflammation,  but  before  suppuration ;  (4)  secondary,  after  suppura- 
n  has  been  fully  established.  For  all  practical  purposes  these  four 
"iotls  can  be  reduced  to  the  prim^iry  and  secondary — i.  e.  (a)  after 
x!tion,  before  infection ;  and  (6)  after  infection. 

General  Indications. 

In  general  terms  an  amputation  is  indicated  when  a  part  of  a  limb 
I  be  saved,  or  when  life  can  be  preserved  or  prolonged  or  made  bear- 
e,  by  no  other  means.  The  conditions  that  call  for  amputation  have 
in  enormously  restricted  since  the  advent  of  antisepsis.  The  most 
quent  and  urgent  indications  for  amputation  are  furnished  by — (1) 
i  violent  traumatisms  which  result  from  railroad,  machinery,  and 
ler  accidents,  which  cause  extensive  and  irreparable  damage  to  the 
i  parts  and  bones ;  (2)  when  the  physical  condition  of  the  patient  is 
h  that  a  long  post-operative  treatment  and  long  confinement  in  bed 
iscquent  upon  conservatism,  even  if  immediately  successful,  would 
ve  a  useless  limb ;  (8)  amputations  are  called  for  in  certain  patho- 
ical  conditions  (non- traumatic)  which  render  an  extremity  totally 
apable  of  performing  its  functions,  or  which  permanently  interfere 
h  the  patient^s  comfort  and  usefulness,  or  which  threaten  his  life. 
this  category  may  be  classed  the  chronic  diseases  of  bones  and  joints 
bercular  osteoarthritis,  osteomyelitis,  tenosynovitis,  etc.)  which 
re  resisted  conservative  treatment;  the  benign  and  malignant 
>plasros  that  cannot  be  removed  without  the  sacrifice  of  essential 
•ts ;  large  circumferential  ulcers  which  resist  grafting  or  other  treat- 
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ment,  very  rare  at  present;  perforating  trophic  ulcere  of  the  fwi; 
spreading  sepsis ;  intermuscular  suppuration  with  threatening  genenl 
infection ;  malignant  oedema ;  spreading  atheromatous  or  embolie 
gangrene ;  diabetic  gangrene  ;  aneurisms  that  buret  in  joints ;  and  con- 
genital or  acquired  deformities  that  interfere  with  the  comfort  of  die 
patient. 

liOoal  Indications  ftumished  by  the  Injured  Parts. — ^The  araliiioa  ortew* 
ing  away  of  a  limb  admits  of  no  doubt.  No  doubt  will  exist  when  a  limb  iter 
below  certain  points  is  crushed  so  that  the  circulation  in  the  distal  part  id  iin]M- 
sible.  Compound  fractureB  of  both  the  bones  when  badly  com  minuted  foniiert^ 
called  for  amputation ;  now  they  rarely  do,  unless  too  ereat  length  of  bone  v 
implicated  ana  unless  the  soft  tissues  have  suffered  severe  laceration.  It  is  a  good 
rule,  other  thin^  being  favorable,  to  attempt  to  save  a  limb  if  not  more  than  tvo 
inches  of  the  prmcipal  bone  is  comminuted.  In  attempting  to  estimate  whether 
or  not  soil  tissues  have  undergone  too  great  injury  for  any  conservative  atteapl* 
the  muscular  laceration  should  receive  less  consideration  than  the  dmree  of  tDJnrr 
to  the  skin.  It  is  rare  to  save  compound  comminuted  fractured  limbs  having sligfal 
laceration  of  the  muscles,  but  extensive  injury  to  the  skin.  One  or  two  lacrn* 
tions  of  the  skin  are  not  particularly  hurtful ;  it  is  the  complete  death  of  the  akii 
through  immense  pressure,  as  of  a  weight,  produced  by  crushing  of  a  car-wheel  or 
a  heavjr  beam  or  a  stone.  If  all  the  muscles  at  a  given  point  are  pulpefied,  ampii- 
tation  18  of  course  indicated.  The  VetseU. — ^There  is  great  danger  from  rupture  of 
the  main  artery  of  a  limb,  a  difficulty  greatly  increased  by  subcutaneous  bleedia^ 
compressing  all  the  tissues  through  wnich  the  collateral  supply  mi^ht  be  estah* 
lished,  as  by  a  simultaneous  injury  of  the  main  vein.  Serious  imury  to  the 
femoral  or  brachial  vessels,  high  up,  by  a  compound  fracture,  usually' reouinf 
amputation,  but  a  system  of  vessels  in  the  forearm  or  leg  ^the  anterior  tibial  and 
its  oranches,  for  instance)  may  be  entirely  destroyed  at  a  given  level  and  yet  the 
limb  be  saved. 

Great  confusion  and  laceration  of  muscles  without  fracture  of  bone  and  little 
injury  of  the  skin  rarely  necessitate  amputation— certainly  not  primary  ampau- 
tion.  The  important  point  is  to  relieve  the  immense  tension  of  the  skin  on  accooot 
of  subcutaneous  extravasations  of  blood-serum  by  immediate  multiple  inciaioiuar 
punctures  of  the  skin  (after  previous  sterilization),  to  drain  awav  the  effused  fluid. 
No  drainage-tube  should  be  used,  not  even  a  strip  of  gauze ;  only  cauterization  ii 
required,  as  the  least  local  pressure  will  usually  cause  necrosis  of  the  already  badlj 
nourished  skin,  from  which  infection  is  apt  to  occur  (Estes). 

Injury  to  (he  skin  without  serious  injury  to  the  deeper  parts,  with  the  cxccp* 
tion  perhaps  of  the  entire  sole  of  the  foot,  should  rarely  call  for  amputation, 
owine  to  the  great  progress  accomplished  in  grafting.  In  doubtful  cases,  when  the 
viability  of  the  parts  cannot  be  aetermined  by  existing  conditions,  the  suigeoo 
must  not  be  precipitate  in  his  action,  since  there  is  very  little  danger  in  delaying 
the  amputation  as  long  as  asepsis  is  maintained. 

The  essential  point  to  remember  isj  that  in  doubtfiit  ea^s  the  detaif pend- 
ing a  decision  is  permissible^  but  is  only  made  safe  by  the  maintenance  af 
the  most  rigid  asepsis.  So  great  is  the  confidence  of  8ome  siiiffeons  in 
the  power  of  asepsis  to  ward  off'  the  formidable  dangers  of  the  microbial 
contamination  of  the  injured  tissues  that  they  would  advise  the  complete 
abandonment  of  immediate  amputations  in  the  primary  ])erio(l  in  all 
crises.  R6olus  of  Paris  has  certainly  demonstrated  by  his  recent  bril- 
liant results  that  it  is  jKirfectly  feasible  to  maintain  perfect  asepsis  evia 
in  the  most  extensive  areas  of  dead  tissues,  and  thus  wanl  off  the  dan- 
gers of  putrefaction  until  the  natural  processes  have  succeeded  in  sent- 
rating  the  living  from  the  dead  parts.  The  advantage  claimed  for  tJii* 
pnx^edure  is  to  entirely  eliminate  the  danger  of  shock,  and  to  preservf 
more  of  the  living  and  useful  tissues  than  would  be  possible  by  a  primanr 
amputation  performed  in  sound  tissues. 
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R^lus  and  his  followers  recognize  the  fact  that  crushed  tissues  are  alwavs 
infected  by  germs  from  the  skin,  the  clothing,  or  earth,  and  form  a  peculiarly 
^Torable  soil  for  the  growth  of  such  germs.  Not  only  is  the  crushed  limb  per- 
fectly useless,  but  if  left  in  place  it  endangers  life  from  profuse  suppuration,  from 
traumatic  ^ngrene,  and  from  tetanus,  though  the  last  can  be  warded  off  by  a 
prophylactic  iniection  of  its  antitoxin.  An  amputation  wisely  arranged  does  away 
with  all  these  clangers.  This  reasoning,  he  holds,  was  absolutely  incontrovertible 
before  antisepsis  attained  its  present  perfection  by  the  thorough  methods  that  he 
practises :  there  is  no  fear  of  such  complications,  provided  the  patient  is  seen  early 
enough  after  the  accident  for  antisepsis  to  be  effective.  After  infection  and 
putrefaction  have  set  in,  it  is  obvious  that  the  opportunity  for  antisepsis  is  over, 
and  the  only  hope  of  recovery  lies  in  immediate  amputation. 

The  advice  given  by  K6clus  is  certainly  suggestive  of  the  possibilities  of  asepsis, 
and  emphasizes  the  lesson  that  unless  the  injured  tissues  are  plainly  infected 
airtady,  the  surge<»n  need  not  hurry  to  operate  when  he  is  in  doubt  as  to  their  via- 
bilitv.  There  are  certain  conditions,  like  frost-bites,  scalds,  crushed  wounds  of  the 
hands  and  feet,  which  should  always  be  treated  with  the  utmost  conservatism, 
nature  being  allowed  to  draw  the  line  between  the  living  and  the  dead  tissues  in 
order  to  save  every  viable  particle. 

In  such  cases,  and  in  all  cases  in  which  profound  shock  precludes  the  possi- 
bility of  immediate  operation,  or  when  it  is  not  clear  that  the  injured  parts  have 
been  permanently  devitalized,  the  injured  area  should  be  subjected  to  the  most 
scrupulous  antiseptic  preparations.  When  the  patient  has  rallied  from  shock  and 
the  death  of  the  parts  is  unquestionable,  there  can  be  no  advantage  in  waiting  for 
nature  to  accomplish  with  very  laborious  and  exhausting  efforts  wnat  the  surgeon 
ean  do  in  a  few  minutes  with  the  knife,  even  if  one  or  two  inches  more  of  tissue 
must  be  sacrificed  in  cutting  through  healthy  tissue.  In  fact,  the  most  recent  and 
conclusive  experience  (Estes)  teaches  that  the  sooner  an  amputation  is  performed 
after  the  indications  for  the  amputation  are  clearly  formulated  the  better  will  be 
the  ultimate  result. 

In  every  case  the  condition  of  the  patient,  his  ability  to  stand  the 
additional  shock  of  an  amputation  or  to  cope  with  the  danger  of  exist- 
ing or  prospective  infection,  exhausting  fever,  and  suppuration,  must 
decide  the  operator  in  his  preference  for  an  immediate  amputation. 

Instruments. 

The  instruments  required  to  perform  an  amputation  may  be  classi- 
fied into  those  for  (1)  the  prophylactic  and  direct  control  of  hemorrhage ; 
(2)  for  cutting,  dissecting,  retracting,  elevating  the  soft  parts ;  (3)  for 
Hawing  the  bone;   (4)  for  suturing  the  flaps. 

In  addition,  material  will  be  needed  to — (1)  ligate  the  bleeding 
vessels;  (2)  suture  the  flaps  and  approximate  the  soft  parts;  (3)  to 
sponge ;  (4)  to  drain ;  and  (5)  to  dress  the  wound  and  stump. 

Tl^  prevention  of  hemm^rhage  is  essential  in  order  to  avoid  the  dangers 
of  acute  ansemia  and  shock.  To  secure  an  absolutelv  blixxlless  condi- 
tion  of  the  part  to  be  amputated  several  methods  of  (controlling  the 
circulation  have  been  devised.  Of  these,  compression  of  the  main  artery 
with  the  Angers  (digital  compression)  of  an  assistant  may  be  applied  in 
favorable  spots.  Thus  the  subclavian  may  be  controlled  in  the  supra- 
clavicular fossa  by  the  finger  applie<l  over  the  skin  or  through  an 
incision  or  by  a  mechanical  contrivance — viz.  a  |)addod  key  ;  the  brachial 
by  the  finger  over  the  line  of  the  artery.  The  arterial  supply  of  the 
lower  limbs  may  be  controlled  by  compressing  the  abdominal  aorta  on  a 
level  with  the  umbilicus  by  the  pressure  of  the  closed  fist  (Macewen's 
method),  or  by  meclianical  compression,  or  by  directly  compressing  the 
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iliac  with  the  finger  through  an  aseptic  peritoneal  iuoision  (McBurnej 
and  otliers).  The  entire  circulation  of  a  limb  is  mo8t  effectually  tni 
trolled  by  encircling  the  root  of  a  limb  by  a  constricting  ap{ianiUi?,  q( 
which  the  simplest  in  an  emergency  is  a  rope  or  cord  thrown  aitHmd  i 
limb  and  made  tight  by  twisting  it  with  a  stick  (Spanisli  windlass),  cc. 
more  securely  still  by  the  use  of  any  of  the  numerous  toumiauet^  of 
which  many  models  have  been  in  use  for  centuries,  of  whicn  J.  L 
Pettit's  is  probably  the  most  familiar  example.  All  these  methodic  rf 
securing  the  complete  local  anaemia  of  a  limb  (ischa^mia)  have  yielded  ii 
modern  practice  to  some  modification  of  the  following  method : 

Esmarch's  Method. — This  consists  in  the  application  of  an  aseptic 
elastic  rubber  bandage  over  the  limb  after  this  has  been  suitably  steril- 
ized and  covered  with  a  soft  towel,  wet  with  a  bichloride  (1  :  lOUO)  « 
carbolated  (2  J  per  cent.)  solution,  which  is  wrapped  around  the  affected 
limb.  The  elastic  bandage  is  applied  tightly  from  below  upward  in  u 
even  spiral  (without  reverses),  ana  is  carried  as  high  up  an  is  desind. 
The  blood  is  all  driven  out  of  the  vessels  as  the  bandage  is  adjusted. 
Immediately  above  the  upper  terminus  of  this  elastic  roller  a  rubber 
band  or  hollow  elastic  tube  is  wound  several  times  around  the  limb 
with  sufficient  contracting  force  to  entirely  arrest  all  arterial  pukatioB 
below  it.  The  constrictor  is  then  held  in  place  by  tying  it  or  byi 
clamp  (Wilson's  sigmoid  clasp  is  the  simplest  of  the  numerous  device* 
that  have  been  introduced  for  the  purpose).  After  the  constrictiif 
band  is  secured  the  elastic  roller  is  removed,  and  the  limb  bidow  die 
constriction  assumes  a  characteristic  pallor  which  markedly  contrsaU 
with  the  healthy  redness  of  the  parts  above.  The  operation  can  tbe8 
be  performed  precisely  as  upon  a  cadaver,  and  is  absolutely  bloodless.* 

In  applying  the  elastic  constrictor  or  tourniquet  at  the  root  of  the  limb  tbc 
following  precautions  should  be  observed:  (1)  Never  apply  the  constrictor  ovff 
the  leg  or  forearm,  as  the  interosseous  vessels  are  protected  from  presmire  by  tfc« 
two  bones  of  these  regions,  and  hsemostasis  must  be  imperfect.  Always  apply  the 
elastic  tourniquet  over  the  femoral  or  humeral  shafts,  or  at  sach  pointes  (tbe  roatt 
of  the  digits)  where  no  vessel  can  escape  circumferential  corapressioD  ;  thui*  in  the 
lower  third  of  the  femur,  just  above  the  condyle,  the  rigid  adductor  maenusteo- 
don  may  interfere  with  complete  compression  of  the  femoral.  (2)  In  aprdjring  the 
elastic  tourniquet  begin  by  compressing  the  vascular  or  adductor  Aide  so  that 
venous  choking  of  the  limb  may  be  obviated.  This  precaution  is  espedallr 
important  when  Lister's  method  is  followed.  (3)  While  encircling  the  limb  witi 
the  elastic  band  it  is  necessary  to  avoid  the  repeated  constriction  of  the  sanr 
circle  (linear  constriction),  as  an  exaggerated  concentric  compression  may,  io  thin 
subjects  especially,  permanently  paralyze  the  extremity  by  crushing  the  under- 
lying nerve-trunks.  Therefore  separate  each  turn  of  the  rubber  by  an  intenreniDC 
space.  (4)  Do  not  allow  the  constricted  member  to  be  decidedly  fixed  or  extended 
after  the  constrictor  is  in  place,  for  fear  of  tearing  8ubcutaneoui<ly  the  underlyin|: 
muscles  and  nerves.  (5)  Do  not  keep  the  constrictor  much  longer  than  an  tour 
in  place,  because  sloughing  from  prolonged  arterial  fasting  and  coagulation -necro- 
sis of  the  distal  edge  of  the  flaps  is  likely  to  result.  This  is  especially  true  vf 
cocaine  operations,  in  which  the  constrictor  is  likely  to  be  retained  loneer  f«»r 
anaesthetic  purposes.  It  greatly  favors  the  absorption  of  toxic  chemic^  anti- 
septics, as  shown  by  Wcilfler's  experiments.* 

*  Esmarch  has  maintained  his  artificial  anaemia  in  human  limbs  for  two  liou»and  a 
quarter  without  consequent  necrosis.  Such  a  length  of  time  is  pociittvelj  diiweroi&» 
especially  when  dealing  with  inflamed  and  contused  tissues,  and  should  be  avoided. 

*''  After  ^reat  losses  of  blood,  which  endanger  life,  Esmarch's  baodaRe  may  be  applied 
to  the  extremities  in  order  to  force  the  blood  in  the  latter  toward  the  heart,  and  «>  af<er( 
threatened  heart  failure  or  cerebral  aneemia  (auto-transfusion). 
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ObjectionB  to  Esxnarch's  Method. — (1)  Excessive  capillair  oozing, 
xmiiiring  an  undue  manipulation,  an  irritation  of  the  injured  tissues, 
«na  tlie  ligature  of  many  more  bleeding  [>oints  than  usual.  This  is  due 
to  vasomotor  paresis  of  the  compressed  area,  and  can  be  corrected  by 
the  stimulus  of  hot  water  appliea  to  the  cut  surface  and  by  stroking  or 
superficial  massage  of  the  limb.  (2)  It  increases  the  risk  of  septic 
embolism  and  ot  cancerous  metastasis  by  forcing  particles  from  the 
diseased  area  into  the  venous  and  lymphatic  circulation.  (3)  It  greatly 
&vors  the  absorption  of  toxic  chemical  antiseptics,  as  shown  by  Wolfler's 
experiments. 

Thene  objections  have  led  to  an  application  of  the  rubber  tourniquet  alone 
(Esmarch's  principle),  which  secures  satisfactory  ischsemia  without  the  preliminarv 
Mastic  eampraision  of  the  limb.  Instead  of  applying  the  elastic  bandage,  the  limb 
is  held  up  in  such  a  manner  that  the  blood  is  drained  out  by  gravity.  While  the 
limb  is  being  held  up  it  is  stroked  vigorously  from  the  tip  of  the  extremity  (iingen^ 
or  toeM)to  tlie  trunk ;  the  process  (milking  the  limb)  is  followed  bv  the  application 
of  the  ehistic  constrictor  at  the  root  of  the  extremity.  This  method,  which  is  at 
preient  known  as  Listeria  method^  is  very  efficient,  and,  owing  to  its  freedom  from 
the  objections  urged  against  elastic  compression,  bids  fair  to  supplant  the  typical 
Esmarch  method  in  most  cases. 

InstruineDts  for  Guttingr,  Dissectingr,  and  Betractiner  the  Soft 
Parts. — One  or  two  ordinary  large  s<^lp(^ls  are  all-sufficient  for  the 
performance  of  modern  amputations.    The  formidable  rapier-like  knives 
of  earlier  days  have  been  discanled  since  the  abandonment  of  the  trans- 
fixion meth(Kls  so  popular  in  the  pre-antesthetic  jKiriod,  when  security 
wa8  so  frequently  sacrificed  to  rapidity.    Nevertheless,  a  strong,  medium- 
sized  amputating  knife  (6-9  inches  of  cutting  edge — Liston's  model)  is 
almost  a  necessity  in  dividing  the  thick  muscular  layers  and  skin  in  a 
circular  amputation  of  a  stout  subject ;  a  long,  narrow,  and  straight 
knife   to  divide  the  interosseous  membrane  and  to   disarticulate  the 
amallor  joints  is  required  to  oix^rate  with  rapidity  and  elegance.     A 
plain  or  rat-tooth  dissecting-forceps,  a  stout  j)air  of  straight  scissors,  and 
a  periosteotome  to  clear  the  bone  of  j)eriosteum  at  the  p^int  of  division, 
ooniplete  the  outfit  required  for  the  division  and  retraction  of  the  soft 
parts.     Cloth  retractors,  made  with  stout  aseptic  gauze,  will  be  required 
to  protect  the  soft  parti*  while  the  bones  are  sawn. 

When  one  bone  is  to  bo  divided  a  small  towel  with  a  tear  in  the  centre  will 
aiiMWcr  the  purpose.  When  two  bones  are  to  be  divided,  as  in  the  forearm  or  leg, 
a  broad  Mtrip  with  three  tails  (one  for  the  interosseous  space  and  two  for  the  sides) 
U  used ;  and  when  the  fingers  or  toes  or  their  metacarpals  are  to  be  removed  simul- 
taneously, a  six-tailed  retractor  must  be  used.  The  metallic  retractors  recently 
recommended  by  McC^urdy  may  also  be  used  with  advantage. 

For  the  direct  contrr)l  of  the  bleeding  point,**  a  tenaculum  is  often  needed  to 
dra^out  retracted  vessels;  but  the  ordinary  htemostatic  damp  will  suffice  to  secure 
divided  arteries  until  tliey  are  permanently  secured  with  ligatures  or  obliterated 
by  torsion.  As  many  arterj'-clamps  will  usually  be  recjuired  as  there  are  bleeding 
points. 

To  Divide  the  Bone. — The  bones  are  usually  divided  with  a  saw. 
A  how  saw  (Butdier's  inwlel)  with  adjustable  blades,  a  eajntal  saw  with 
movable  Iwiek,  a  metacaq)al  saw,  will  usually  suffice  for  all  purposes ; 
Lister's  cutting  pliers,  straight  an<l  bent,  for  division  of  phalanges  and 
metacarpals;  and  gouge  or  rongeur  forceps  to  nip  ofl*  irregular  project- 
ing enas.  A  lion-jawed  forceps  (FanibciifV)  or  osteophor  may  be 
needed  to  steady  the  movable  end  of  the  bone  in  re-amputating  a  stump. 
Vol.  II.— 38 
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A  Gowan-Wyeth's  exsector  and  Macewen's  chisels  will  also  be  useful  ia 
amputating  by  Neudorfer's  methods,  and  even  a  chain-saw  may  be  used 
with  advantage  in  all  cases  in  which  it  is  especially  important  to  avoii 
injuring  the  soft  parts  with  the  saw. 

Bleeding  from  the  bone-marrow  is  usually  best  controlled  bv  sutni- 
ing  the  periosteal  flap  over  it.  Halsted's  catgut  wool  and  tior^Wi 
antiseptic  wax  have  been  used  to  control  excessive  oozing,  but  simple 
compression  and  the  temporary  use  of  hot  water,  followed  by  peri<«ti!9l 
suturing,  are  usually  sufficient  for  the  purpose. 

For  suturing  deep  muscular  layers  and  skin-flap  the  Keith  or  Hap- 
dorn  needles  are  undoubtedlv  the  best,  and  the  McBumev-Abbe  needle- 
holder  will  be  found  to  be  the  most  convenient  and  generally  useful 
In  supporting  heavy  muscular  flaps  silver  sutures  may  be  riHjuircd,  and 
for  tills  pui'pose  ordinary  needles  threaded  with  silk  may  be  use<l  a*cM^ 
riers.  The  material  for  suturing  has  been  sufficiently  described  in 
other  sections  of  this  work,  and  need  not  be  discussed  here.  Suffice  it 
to  say  that  fine  sterile  silk  is  still  used  with  the  greatest  confidence  by  the 
profession,  and  is  certainly  infinitely  more  reliable  than  catgut  if  thert 
be  reason  to  apprehend  suppuration.  Catgut  or  kangarix)  tendon  answers 
well  for  the  approximation  of  the  deep  muscles  and  obliteration  of  dead 
spaces.  Silkworm  cannot  be  excelled,  and  is  the  ideal  material  fi>r 
approximating  skin  flaps. 

Sponeres. — The  sponge  has  been  discarded  in  amputations,  as  in 
other  operations,  in  favor  of  gauze  mops  made  of  sterile  gauze  cot 
into  long  strips,  with  which  the  surface  is  thoroughly  dried  accoid- 
ing  to  the  now  generally  accepted  "dry  method  of  Liinderer."  lo 
amputations  through  septic  surfaces  copious  antiseptic  irrigatioD  i# 
required,  and  here,  again,  the  cloth  mop  or  a  towel  (6  by  12  imles) 
will  serve  instead  of  the  sponge,  as  it  is  thrown  away  and  destroyed, 
and  thus  never  exposes  the  patient  to  infection,  as  is  likely  to  occur 
with  the  sponge. 

Drainaere. — In  all  amputations  through  infected  areas  thoroarii 
drainage  must  be  provided  for.  This  is  best  secure<l  by  packing  the 
stump  with  iodoform  gauze,  which  is  removed  in  a  few  days,  when  the 
surfaces  may  be  allowed  to  come  together  if  healthy.  In  cattio^ 
through  sterile  tissues  no  drainage  is  required  if  there  is  absolute  cer- 
tainty that  asepsis  has  been  \'igorously  maintained  and  no  irritant  anti- 
septic irrigation  has  been  produced.  If  such  is  the  case  and  the  dry 
sterile  method  of  Landerer  has  been  adopted,  the  deep  surfaces  can  be 
approximated  and  all  dead  spaces  obliterated  by  catgut  or  buried  suture*. 
Finally,  the  skin-flap  surfaces  must  be  closed  by  interrupted  silkworm 
sutures. 

If  there  be  any  doubt  as  to  the  asepsis^  it  is  also  much  safer,  even  in  healthy- 
looking  wounds,  to  use  either  a  short  soft-rubber  or  a  glass  drainage-tube  at  cich 
end  of  the  stump  to  facilitate  drainage. 

In  sutures  the  greatest  care  must  be  exercised  not  to  suture  too  closely  or  too 
tightly,  for  fear  of  strangulating  the  edges  of  the  skin-flaps,  especially  in  tLelowtf 
extremities,  where  this  risk  is  proportional,  in  equality  of  circumstanceH,  to  the 
distance  of  the  cut  edge  from  the  heart. 

Dressings. — If  the  stump  be  septic  and  a  tampon  of  iiKloform  game 
be  used,  adjust  another  layer  of  the  same  gauze  over  the  surface  of  titf 
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Btnmp.  Then  cover  the  whole  surface  with  sterile  gauze ;  then  over 
this,  again,  a  large  pad  of  sterilized  absorbent  cotton  sufficient  to  protect 
the  stump  from  all  possible  mechanical  injury.  Finally,  a  bandage 
must  be  snugly  applied.  If  the  toe  has  been  removed,  cover  the  foot 
up  with  dressings  to  the  ankle ;  if  the  foot  itself  has  been  removed, 
cover  the  whole  leg  and  put  on  a  splint  under  the  knee  and  thigh  to 
flecure  rest.  If  the  leg  be  amputated,  cover  it  up  to  the  middle  of 
the  thigh,  and  also  adjust  a  comfortable  postero-latcral  splint  like  a 
trough  made  of  perforated  tin  or  binder's  board,  which  can  be  easily 
moulded  to  the  surface.  The  same  principles  apply  to  the  upjKjr 
extremity. 

CrM?s  Method, — Cr^de  discards  drainage  and  sutures  and  brings  the 
flaps  together  by  means  of  equable  pressure  with  gauze  bandages.  In 
his  cases  the  result  was  satisfactory,  the  stumps  being  in  ex(!ellent  con- 
dition at  the  end  of  ten  days.  This  method  cjin  only  bo  utilized  in  sep- 
tic conditions  or  in  other  states  in  which  the  vitality  of  the  flaps  would 
be  endangered  by  suturing. 

Methods  of  Amputation. 

From  Hippocrates  to  the  time  of  Cclsus  the  Burgeon  simply  followed  in  the 
wake  of  nature,  never  venturing  to  apply  the  knife  for  the  removal  of  a  limb 
except  within  the  limits  of  the  mortified  tissues ;  and  this  seems  to  have  prevailed 
for  at  least  four  hundred  vears.  Celsus,  the  prince  of  Greek  physicians,  who  lived 
shortly  after  the  time  of  Christ,  introduced  the  first  innovation  by  cutting  down  to 
the  bone  between  the  living  and  the  dead  tissues.  It  is  probable,  according  to  the 
evidence  furnished  by  his  writings,  that  he  was  aware  of  the  value  of  the  ligature 
and  that  he  applied  it  to  control  bleeding  vessels.  Archigenes,  following  closely 
after  CeUus,  was  the  first  to  attempt  prophylactic  ho^mostasis  by  applying  a  cord 
or  band  around  the  limb  to  control  the  hemorrhage  during  the  amputation.  With 
the  fall  of  the  Roman  Empire  and  the  advent  of  the  long  night  of  the  Middle 
Ages  the  Celsian  method  was  lost  in  the  general  darkness  and  the  old  Hippocratic 
doctrines  survived,  and  were  maintained  by  the  all-potent  influence  of  Galen  and 
hifs  Arabian  commentators.  As  late  as  the  middle  of  the  seventeenth  century 
the  only  hseraostatic  was  the  actual  cautery  and  boiling  oil,  though  Guy  de  Cliau- 
liac  had  revived  the  teaching  of  Archigenes  by  constricting  the  limb,  on  a  level 
with  a  joint,  with  a  cord  which  was  allowed  to  remain  in  situ,  to  ensure  not  only 
bffimostosis,  but  a  certain  mortification  of  the  stump.  In  cutting  limbs  huge 
chidels  and  mallets  were  used.  At  this  period  Botalli  invented  his  guillotine,  con- 
sistiug  of  a  sharp  heavy  axe,  which,  being  allowed  to  fall  from  a  height  ujmn  the 
limb,  severed  it  instantaneously  at  a  single  blow.  The  revived  or  independent  re- 
discovery of  the  ligature  by  Ambrose  Par6  in  1579,  and  the  discovery  of  the  circu- 
lation of  the  blood  by  Harvey  in  1028,  led  to  the  invention  of  Morel's  tourniquet 
(1074),  more  commonly  known  as  the  Spanish  windhiss,  and  to  the  familiar  instru- 
ment, Pettit's  tourniquet,  which  (introduced  in  1718)  perfected  the  means  of  securing 
prophylactic  and  direct  haemostasis.  From  this  time  onward  the  treatment  of  the 
stump  began  to  receive  more  systematic  attention.  Instead  of  merely  chopping 
off  a  limb,  the  soft  parts  were  detached  from  the  bone,  so  that  this  could  be  sawn 
off  at  a  higher  level,  in  order  to  avoid  the  conical  projection  of  the  stump  which 
invariably  resulted  when  the  primitive  methods  were  adopted.  All  the  methods 
of  amputation  that  followed — and  these  were  numerous — aimed  chiefly  at  celerity, 
to  reduce  the  pain  of  the  operation  to  a  minimum,  hence  the  rai>id  circular  section 
of  the  soft  parts  or  the  rapid  transfixion  methods  which  were  so  much  popularized 
by  the  brilliant  work  of  Listcm,  Lisfranc,  Desault,  Dupuytren,  Langenbeck,  and 
others.  These  finally  yielded,  in  this  modern  period,  to  less  rapid  but  more  con- 
eervative  and  perfected  methods,  which  aim  chiefly  at  the  preservation  of  useful 
tiflAUe  and  at  securing  the  very  best  functional  prosthetic  stump  for  the  patient. 
Such  methods  could  only  be  perfected  aft^r  the  advent  of  anaesthesia  and  anti- 
sepsis. 
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Classification. — All  methods  of  amputation  may  bo  clas^ifinl, 
according  to  the  mode  of  division  of  the  soft  parts,  into  (1)  the  circular 
and  its  derivatives — the  oblique^  eUiptic<il,  oval,  rackety  and  douUe-qinuU 
ranguUirjlap  methods;  (2)  the  flap  method  ;  and  (3)  the  mixed ,  mjtfrpdvl 
flap  of  skin  and  deep  circular  of  the  muscles. 

The  main  point  to  be  considered  in  the  selection  of  a  method 
is  the  following :  the  least  sacrifice  of  the  healthy  tissue  of  the  Iiml» 
compatible  with  the  saving  of  life  and  with  the  greatest  possible  uk'  nf 
the  stump  to  the  patient. 

To  secure  this  most  important  desideratum  the  following  condition!<i  DiQ«t  be 
complied  with:  (1)  The  bone  must  be  amply  covered;  (2)  the  8kin  ma-^i  noi  ^^ 
adherent  to  the  tone  nor  exert  pressure  or  traction  upon  the  cicxitrix ;  {'A)  the  *ift 
parts,  especially  the  skin,  must  be  subjected  to  the  iea^t  traumatism  citnifiatiUe 
with  the  proper  performance  of  the  operation,  with  a  view  to  disturbing  the  bl<«jj- 
supply  and  nutrition  of  the  flap  as  little  as  possible ;  (4)  the  main  vesf^eU  uiusi  bf 
cut  transversely ;  (5)  the  nerves  must  be  cut  high  enough,  so  that  they  may  oi*: 
become  adherent  to  the  bone  or  cicatrix,  or  be  affected  by  jpreshure  ui>on  aunip- 
spheric  changes;  (6)  projecting  angles  or  irregularities  of  the  i>onv  nms^t  k 
smoothed  and  rounded,  so  that  they  may  not  unduly  press  upon  the  »oft  pdrts 
(7)  the  section  of  the  soft  parts  must  be  made  with  the  view  of  reducing  the 
exposed  scar-tissue  to  a  minimum,  and  securing  for  this  a  position  in  the  ixumy 
that  shall  be  away  from  friction  and  the  chief  pressure-points  in  adjusting  an  arti- 
ficial limb  or  other  prosthetic  appliance. 

In  connection  with  the  last  conditions  perhaps  it  may  be  well  to 
remember  a  few  general  facts  of  practical  interest :  The  contract  if  Hit «/ 
the  skin  is  subject  to  great  variations :  it  is  practically  lost  in  juirts  thai 
have  been  long  inflamed  and  onlematous.  The  average  contniotility  of 
the  skin  may  be  represented  by  one-third  of  the  length  of  any  jrivtn 
portion.  Thus  a  flap  12  cm.  long  will  be  reduced  after  section  to  ?<  nii. 
The  amount  of  retraction  of  muscles  is  proportioned  to  the  lrnj.th 
of  the  fibre;  hence  long-fibred  muscles,  like  the  sartorius,  gnirilis 
the  hamstrings,  contract  enormously.  The  contractility  of  all  tin- 
soft  parts  together  may  be  stated  as  follows :  The  primaiy  and  inmif^li- 
ate  retmctiou  of  the  tissues  forming  a  flaj)  may  be  represented  as  niu- 
thinl  of  the  length  of  the  flap — that  is,  if  a  flap  of  10  cm.  is  n*quin-«l 
to  cover  the  bone,  it  should  be  cut  15  cm.  (Farabeuf ).  In  cutting  the 
flaps  we  should  therefore  make  allowance  for  this  retraction,  wliirh  is  !•» 
I>e  added  to  half  the  diameter  of  the  limb  in  measuring  the  length  nf 
the  flap.  While  half  a  diameter  is  usually  given  by  most  autiioritie>  a* 
sufficient  length  of  fla|)-covering,  we  believe  that  ex fierience  justifies  thv 
establishment  of  the  general  rule  that  the  length  of  flaj)-covering  ioT  a 
stump,  after  making  due  allowance  for  primary  or  secondarj-  retnictinn 
of  the  soft  |>{irts,  should  correspond  to  a  full  transva'se  diameter  of  the 
limb.  In  very  wasted,  relaxed  subjects,  witli  loose,  pendulous  skin,  une- 
half  a  diameter  will  be  amply  sufficient. 

To  meet  the  conditions  of  the  present  day  some  of  the  simplest  and  oldf^t 
methods,  modified  by  the  improvements  of  modern  technique,  have  apiin  bc^^o 
utilized,  and  are  cominp:  more  constantly  into  surgical  favor.  These  are  the  cir- 
cular incisions.  With  Kocher,  Wyeth,  and  others  we  believe  that  circular  ampu- 
tations fulfil  the  general  indications  better  than  any  other  fundamental  typt-  of 
operation.  In  circular  amputations  we  include  not  only  transverse  incisions,  but 
also  those  running  obliquely  to  the  axis  of  tiie  limb,  provided  the  line  of  tho  in- 
cision continues  in  one  direction  or  tiie  incision  lit«  in  a  single  plane.  The  ailii'- 
tiou  of  a  single  longitudinal  incision  with  rounding  of  the  angles  rebults  in  the  **>- 
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Jled  oval  incision  (an  oval  with  a  pointed  side  is  not  strictly  an  oval|.  The 
Id i lion  of  two  longitudinal  incisions  with  rounding  of  the  angles  results  in  a 
ue  flap  operation. 

The  racket  ( Malgaigne's  en  raqiietU)  and  the  quadrangular  flapB  of  Ravaton  and 
3ale  arc  transitions  from  the  circular  to  the  latter  method.    The  tendency  is,  there- 
re,  to  prefer  the  circular,  modified  to  suit  certain  localities.    We  shall  adopt  it  as 
fundamental  method  of  election,  and  shall  refer  to  other  procedures  incidentally 
the  special  amputations  where  they  are  indicated.    (  Viae  Plate  XIII.) 

The  tranttrerae  circular  niethod  is  not  only  the  simplest  and  the  most 
Lsily  executed,  but  it  secures  to  the  skin  the  best  vascular  supply  and 
itrition.  It  is  contraindicatecl  in  favor  of  the  oblique-circular  or 
liptical  method,  which  is  virtually  also  a  single-flap  method — (1)  when 
ore  healthy  skin  is  present  on  one  side  of  the  limb  than  on  the  other, 
lierwise  the  amputation  would  necessarily  have  to  be  carried  higher ; 
;)  when  the  cicatrix  cannot  be  placed  at  the  end  of  the  stump,  because 
is  expased  to  pressure  from  below ;  (3)  when,  owing  to  the  excessive 
astic  retraction  of  certain  regions  (as  in  the  adductor  and  flexor 
'^ons  of  the  thigh  and  the  flexor  region  of  the  elbow),  a  transverse 
rcular  would  leave  an  insufficient  flap  (Kocher). 

There  are  two  modes  of  performing  the  circular  ampxdation  at  the 
resent  day  :  (1)  The  aimple  (solid  inusciclo-tegumerUary)  method^  mithoul 
danr.ouH  cuffs. 

Steps.— (1)  Division  of  the  Skin, — Both  hands  of  the  assistant  retract  the  skin 
gorously  toward  the  root  of  the  limb.  With  a  medium-sized  amputating  knife 
.0  skin,  subcutaneous  adipose  tissue,  and  superficial  fascia  are  cut  circularly 
ith  the  same  stroke.  (2)  At  the  margin  of  the  fiilly  retracted  skin  the  muscles 
e  divided  in  successive  sections  in  a  plane  transverse  to  the  axis  of  the  limb, 
^hen  the  muscles  are  thick  the  superficial  muscles  are  first  severed  and  allowed 
retract  upward,  and  the  deeper  layers  are  divided  in  a  hieher  plane  because  the 
tperficial  muscles  usually  retract  more  vigorously.  When  tne  periosteum  is 
ached  it  is  incised  circularly  in  the  plane  in  which  the  deep  muscles  have 
tracted.  The  periosteum  is  pushed  with  an  elevator  along  the  bone  as  far  as 
H?es8ary  to  cover  the  sawed  surface.  The  bone  is  severed  at  the  margin  of  the 
^taohed  periosteum.  When  the  periosteum  adheres  closely,  as  on  the  rough  lines 
'  the  epiphyses  and  tendinous  attachments,  it  is  separated  with  the  knife. 

In  all  cases  in  which  the  end  of  the  bone  is  to  act  as  a  direct  support,  and  in 
e  lower  extremity  where  the  sofl  parts  are  likely  to  rest  against  sharp  projecting 
igles,  the^se  must  be  rounded  off  by  the  saw. 

This  ty|)e  of  circular  amputation  can  be  advantageously  modified  by  cutting  a 
ort  cuff  of  skin  (one-fourth  or  one-fifth  of  the  full  length),  after  which  the  muscles 
e  divided  squarely  to  the  bone  and  then  elevated  with  the  periosteum  as  before. 

(2)  The  Skin-ciiff  Circular  (d  la  Manchette), — In  this  method  the  flap 
made  wholly  of  skin,  which  is  dissected  up  to  the  line  of  bone  sec- 
)n,  where  the  muscles  are  divided  perpendicularly  to  the  bone.  In 
aking  the  dissection  care  must  be  taken  to  include  the  subcutaneous 
t  and  su]x>rflcial  fascia  in  ttolido  with  the  skin.  The  edge  of  the 
life  must  never  be  directed  towanl  the  skin,  but  always  against  the 
iderlying  tissue. 

In  order  to  facilitate  the  retraction  of  the  soft  parts,  especially  in  well- 
veloped  muscular  subjects,  in  cutting  through  conical  regions,  as  in  the  upper 
ird  of  the  forearm,  lower  and  middle  third  of  the  thigh,  middle  of  the  leg,  and 
disarticulating  the  shoulder  and  the  hip,  a  liberating  vertical  incision^  made  in 
e  least  vascular  and  less  exposed  aspect  of  the  limb,  usually  the  outer  surface, 
II  aid  very  materially  in  facilitating  the  operation.  In  some  regions  two  incis- 
18  may  be  required  at  equidistant  points,  which  are  cut  straight  to  the  bone 
rallel  with  the  axis  of  the  limb  and  at  right  angles  to  the  circular  incision, 
\j»  transforming  the  circular  into  two  even  equilateral  musculo-cutaneous  and 
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well-nourished  flaps,  which  are  peeled  solidly  from  the  bone  with  <ir  withoui  ih« 
periosteum,  as  was  suggested  by  Ravaton  in  the  eighteenth  century. 

A  further  modification  of  the  solid  circular  which  reduces  the  disturbamv  ..f 
the  soft  parts  to  a  minimum  is  the  method  suggested  recently  by  NeuilJ»rfer  •  f 
Vienna  (1891).  In  this  procedure  an  incision  is  made  on  the  outer  or  ltsii«i  Mb- 
cular  part  of  the  limb  parallel  to  the  long  axis  of  the  bone.  The  knife  i:*  carrwl 
down  to  the  point  of  the  projiosed  asseous  section.  The  bone  is  tlien  divid^l  mth 
the  chisel  or  a  Gowan's  exsector,  or,  better,  with  a  chain  saw,  and  the  soft  pHrt*  an* 
simply  lifted  up  subperiosteally  a  sufficient  length  below  the  saw-Hne  to  i-n-tirf 
an  ample  covering.  In  certain  conditions,  such  as  amputations  of  the  tlii*.:h  for 
diabetic  and  senile  gangrene,  in  which  it  is  extremely  necessary  to  prott^t  thr  vi- 
cular  supply  from  injury,  this  method  is  certain  to  remove  the  limb  with  the  Icfc4 
exposure  of  the  blood-vessels. 

The  Elliptical  method  has  already  l>een  referred  to  as  an  ol>liqiu'  lir- 
cular,  and  occupies  an  intermediate  j)osition  between  the  ciivMilaraihl 
single  flap.  In  this  amputation  the  upper  and  lower  etxls  of  the 
ellipse  are  best  marked  by  a  small  incision  made  by  i»in(*hin^  up  a 
fold  of  the  skin  and  cutting  over  it.  The  skin  and  sui>cutaiUH»ii>  ti*- 
sues  are  retracted  by  gliding  or  turning  a  cuflF  up  to  where  the  \\\^\\i-<\ 
point  of  the  ellipse  is  reached  ;  the  muscles  are  cut  squart»Iy  to  the  Urn- 
as  in  the  circular  incision.  Guyon's  supramalleolar  amputation  4>f  tin- 
leg,  the  elliptical  disarticulation  at  the  elbow,  are  examples  <>f  tin* 
modification  of  the  circular. 

The  Oval  or  Rxwkd  Method. — The  incision  takes  the  form  c»f  .in 
oval  with  an  end  pointed  (pedunculated  oval)  or  of  an  isosceles  trianjjlc 
rounded  at  its  base.  The  e<lges  of  the  wound  are  unitecl  in  its  limg  axi«. 
The  most  typical  application  of  this  metliod  is  seen  in  amputating  the 
fingers.     (See  Fig.  259.) 

The  Flap  Method, — The  flap  may  be  either  cutaneous  or  muscul<»- 
cutaneous.  In  every  flap  the  skin  must  be  cut  larger  than  the  nui*c-li>. 
Unless  the  flap  is  subperiosteally  dissected,  a  pure  muscle-flai)  is  unwieMy 
and  difficult  to  adjust.  A  pure  skin-flap  is  very  ant  to  slough.  Thi- 
tendency,  as  Farabeuf  has  shown,  is  least  observed  in  the  inttyument 
about  joints,  where  the  vascular  supply  of  the  skin  is  derive<l  fnun 
many  channels.  Flaps  may  be  single  or  double.  Garden's  orijrinal 
transcondyloid  of  the  femur  is  a  typical  example  of  a  single-flap  metli*^]. 
The  limb  may  be  amputated  by  a  long  external  flap  metluKl,  but  tin 
oblique  circular  recommended  in  other  places  is  almost  identical  in  it^ 
technique  and  result:-. 

Double  flaps  may  be  antero-j>osterior  or  latend.  They  may  Ik-  oijual 
in  size  or  unecjual.  In  order  to  meet  the  cylindrical  form  of  the  liml». 
the  flaps  will  fit  better  if  made  of  a  U  sha|)e  than  if  cut  squar(\  Tlii> 
can  be  done  in  a  circular  amputation  with  lateral  incisions  which  have 
two  even  square  flaps  by  rounding  the  corners  (liavaton,  Langcnlxx'ki. 

The  fljips  may  be  cut  in  three  ways : 

(1)  By  ?/7m/*/?j*/a7?.  This  was  the  favorite  metho<l  in  the  pre-au.Ts- 
th(»tic  p(M-iod,  and  in  the  hands  of  such  masters  as  Liston,  Lisfranc 
Fcrgusson,  and  others  was  marvellously  rapid  in  its  exei'ution. 

The  great  objection  to  this  method  lies  in  the  oblique  and  irrejrular  division 
of  the  nijiin  vessels,  which  imperils  the  nutrition  of  the  flaps,  iind  also  in  the  lark 
of  control  of  the  knife  in  making  the  section  of  the  soft  parts.  Tlie  meth(Hi  cin* 
not  bo  recommended,  and  is  rapidly  becoming  only  historical.  It  is  still  applii^M^ 
in  cutting  through  tendinous  regions,  as  in  the  wrist,  after  the  circular  section  of 
the  skin  culT  from  without  inward. 
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(2)  By  cutting/  a  flap  from  withotU  inward.  The  outline  of  the  flaps 
18  made  by  incising  the  skin  with  a  scalpel.  After  the  skin  and  fascia 
have  retracted  the  muscles  are  cut  obliquely  to  the  bone,  so  as  to  leave 
a  thinner  section  at  the  margin  than  at  the  base.  Antero-postcrior 
flaps  of  the  thigh  and  of  the  arm  may  be  cut  artistically  in  this  way 
by  a  skilled  operator.  Each  flap  should  be  at  least  half  a  diameter, 
and  preferably  three-fourths  of  the  longest  diameter  of  the  limb. 

(3)  Flap  formed  by  enucleation  or  de^tosseinent. 

Subperiosteal  excision  is  exhibited  in  its  purest  type  in  Teale's 
double^  unequaly  quadrangular  flap  amputation,  or  in  Stephen  Smith's 
hooded  flap  of  the  leg ;  also  in  lifting  up  from  the  radius  and  ulna  the 
double  square  flaps  resulting  from  a  solid  circular  with  two  lateral 
incisions  on  the  Ravaton  plan.^ 


SPECIAL    AMPUTATIONS. 

A.  Amputations  op  the  Upper  Extremity. 

Amputations  of  the  Fingere.—Ru/es :  (1)  Save  all  parts  of  a  finger,  as 
no  prosthetic  appliance  can  replace  the  tactile  or  prehensile  function  of  the  lost 
di^it.  Exception  :  The  proximal  phalanges  of  the  middle  and  fourth  fingers,  which 
usually  remain  stiff,  extended,  and  in  the  way  when  the  other  fingers  are  present ; 
save  them,  however,  when  all  the  other  fingers  are  lost. 

(2)  The  ualmar  surface  is  the  most  exposed  to  friction ;  it  is  the  most  sensi- 
tive and  useful ;  save  and  use  it  as  flap  material  in  preference  to  the  dorsal  integu- 
ment, so  that  the  scar  in  the  stump  mav  be  placed  on  the  back  of  the  hand,  in  the 
least  sensitive  and  most  protected  locality. 

(3)  The  prominence  of  the  knuckles  is  caused  by  the  proximal  bone  (nearest 
the  trunk),  and  the  joint  is  below  the  knuckle.  The  line  of  articulation  of  the 
ungual  and  middle  phalanx  is  one  line,  or  one-twelflh  of  an  inch,  below  the 
knuckle  of  the  flexe<l  finger;  the  joint  of  the  middle  and  proximal  phalanx  is  two 
lines,  or  one-sixth  of  an  inch,  below  the  knuckle ;  and  the  metacari)o-phalangeal 
joint  is  four  lines,  or  one-third  of  an  inch,  below  first  knuckle  (LeFort).  This  is 
important  in  disarticulating. 

(4)  The  joints  are  best  exposed  by  flexing  the  finger. 

(5)  The  arteries  and  nenrs  exposed  are  situated  on  each  side  (lateral  surface) 
of  each  finger — important  for  hieniostasis  and  cocainixation. 

(6)  The  synovial  sacs  which  envelop  the  tendons  of  the  thumb  and  little  finger 
are  prolongations  of  the  common  nalmar  bursa,  which  extends  below  the  annular 
ligament  into  the  forearm.  The  ouraa^  of  the  other  digits  are  independent  of  the 
palmar  bursa.  Hence  the  greater  risk  of  palmar  infection  in  amputations  and 
injuries  of  the  thumb  and  little  finger.  The  tendon-(-anals  of  all  the  fingers 
directly  lead  to  the  palm :  this  is  also  an  easy  route  for  infection  to  the  ])alm. 

Methods. — The  methcxl  of  election  should  ht^ — (1)  ¥or  (fimrfinda- 
Hon  of  phalanges:  LLsfram^'s  loii^  palmar  flap,  made  bv  nininii^  a  lon^ 
bistoury  (finfjer-knife)  into  the  joint  and  (nirrvin^  it  out  between  the 
distal  phalanx  and  soft  |>arts,  until  sufficient  material  is  obtained  to 
sniigly  cover  the  ex|>osed  proximal  knuckle.  This  ojwration  leaves  a 
well-padded  stump,  without  the  scar  in  the  dorsal  surface. 

^TtMn  AmputcUion. — Rnlr :  Measure  the  circnmference  of  limb  on  a  level  with 
future  aaw-line,  cut  a  long  flan,  preferably  on  the  exterior  surfaee  of  the  limb,  measuring 
half  a  circumference  in  length  and  in  breadth.  Then  a  short  (usually  posterior)  flap  one- 
foorth  the  length  of  the  lone:  Hap  and  one-half  of  the  circumference  of  the  limb  in 
bremdth.    It  is  most  applicable  in  the  lower  leg. 
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(2)  For  ampuiaiion  through  a  phalanx:  (1)  A  short,  dorsal  r*juaii; 
flap  <li(!sectcd  directly  from  the  bone ;  (2)  a  flap  two-lhirdi*  lon^r  utvn 
from  the  palmar  side  ia  also  lifted  up  from  the  bone,  whith  i>i  i^nu  »i 
cut  through  with  pliers.  The  flap  is  then  turned  over  on  the  (lur-uio 
to  be  sutured  to  the  short  flap.  This  leaves  au  adniirnbly  wdl-pailiM 
stump. 

Amputation  of  the  Entire  Finger  (iiiter-phuIangeo-metacar[ul  ilis- 
articulation). — The  free  edge  of  the  web  of  the  fingers,  as  niMisurwI  irva 
the  palmar  surface,  is  about  tbnt^ 
Fiii.  25S».  fourtna  of  an  inch  from  the  mm- 

carpo-phalaugeal  joint.  The  uytn- 
tions  of  election  for  these  fingeis  an 
— (1)  for  the  index,  a  nioditieil  o\il 
or  racket  flap,  with  Jongcr  flap  pf- 
longation  on  the  rntliiil  side,  ^nihat 
the  scar  will  rest  as  far  as  possilil' 
from  the  exposed  e<lge  of  the  palm. 
A  longer  palmar  flap  will  almi  ar- 
complish  the  same  pnrjKMH*.  ('1\  Fur 
little  finger  (aurictiluris),  the  inlcm- 
external  flap :  the  greatest  lengtli  \i 
the  flap  is  on  the  ulnar  side  of  the 
digit,  so  that  the  ecar  will  be  plared 
away  from  the  iilnnr  or  cx|>rs«i 
aspect  of  the  palm.  (.'*)  The  uiiiMI* 
finger  is  best  removed  like  its  frlinw, 
the  fourth  finger,  by  either  a  simple 
circular  out  cornwpoiwiiiig  to  tin-  liw 
of  the  jnlmar  well  and  a  dor^l  r\\\ 
(Raviiton'a  method),  which  allows  a  free  exposure  of  the  joint,  nrliyj 
Malgaigne  racket.  (4)  The  tliimib  can  be  disarticulated  with  great'-rt 
advantage  by  either  a  single  palmar  flap  or  a  Malgaigne's  racket.  By 
whichever  methcxi,  the  soaamoida  attaclied  to  the  short  fiexor  of  the 
tliumb  should  be  resected. 

Amputation  of  Two  or  More  Adjoining  Finffers  Simultaneous!;. 
— The  liost  plan  is  to  forego  brilliancy  and  to  ado]it  the  incisions  in  eai't 
case  which  will  cn.-*ure  conservatism  and  scar  protection. 


llliutrating  rarti 


IU9  flnwr  I 
r»U-uF|. 


Amputation  op  Finoers  with  the  Oobbbspondino  Mbtacabfals. 
Genbrai.  Pkinciples.— ( 1 )  The  amputation  of  t>  finger  ami  a.  [tart  of  il> 


is  a  difTiciill.  Rerious  jirticedure  which  is  rarely  called  for. 

(3)  The  only  exceptions  or  partial  exceptionn  arc  the  firat  (tbuinli)  and  fifth 
mctjicurpal  bonex,  the  extirpation  of  which  is  coin  na  rati  rely  eai>v  and  aafi'.  nwiiit 
to  the  ptirtial  i^iolation  of  their  synovial  articular  ouraie  frum  ttie  fEonrml  carji*] 
joint,  with  which  tlicy  UKUully  do  not  communicat«. 

(4j  The  iiictiio[Lr|)nl  iHinc  xlioukl  be  enucleated  without  hacking  thp  intl'^ 
oa^eouA  or  p.iliiiar  (Iksucs  and  without  wounding  the  deep  palmar  an'h.  li  s 
imiHwsiible  to  av(ii<l  opening  the  great  synnvial  sac  of  the  carpus  if  the  complrte 
extirpation  of  the  second  and  fourth  ni'etncarpals  be  undertaken.  Hence  the  pft 
attention  to  aaciiaiH  to  avoid  septic  synovitis  of  the  wrist. 
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(5)  The  deep  palmar  arch  crosses  the  shafts  of  the  second,  third,  and  fourth 
metacarpal  bones  close  to  their  bases,  and  should  be  avoided. 

(6)  £ach  digital  artery  bifurcates  a  little  more  than  a  quarter  of  an  inch  (in 
adults)  above  the  free  edge  of  the  web  of  the  finger. 

(7)  The  metacarpal  bones  are  most  accessible  from  the  dorsal  side. 

(8)  The  best  metnrxl  of  amputating  a  fineer  with  its  corresponding  metacarpal 
w  by  the  racket  method,  with  a  long  dorsal  prolongation,  which  extends  on  the 
dorsul  surface  from  the  phalangeo-metacarpal  joint  to  the  carpal  junction.  The 
fmlin  should  always  be  respected.  The  bone  should  be  dissected  onlv  by  enuclea- 
tion from  the  base  of  the  finger  toward  the  carpus,  the  soft  parts  be  cleared  by 
closely  husging  the  noriosteuni.  By  following  these  rules  the  only  vessels  reauiring 
liKfttion  will  be  the  aigital  arteries  at  the  web.  A  disregard  of  this  rule  will  lead  to 
injury  of  the  deep  palmar  arch  and  of  the  interossei,  and  to  troublesome  bleeding. 

(9)  In  extirpating  the  index  and  auricularis  (little  finger)  incline  the  dorsal 
incision  upwara  toward  the  ulnar  side  over  the  base  of  the  metacarpal  for  the 
index,  ana  toward  the  radial  side  for  the  little  finger.  The  object  of  this  is  to 
place  the  sensitive  scar  as  far  as  possible  from  the  exposed  margin  of  the  palm. 
<See  Fig.  259.) 

(10)  In  disarticulating  the  thumb  from  the  carpus  remember  the  close  prox- 
imity of  the  radial  artery  to  the  base  of  the  first  metacarpal :  the  artery  dips  into 
the  palm  in  the  first  interosseous  space. 

(11)  In  dividing  the  shaft  of  a  metacarpal  the  best  instrument  is  a  scroll-saw 
passed  under  the  bone  so  as  to  cut  upward.  A  Liston's  bone-forceps  or  metacarpal 
aaw  niav  be  used  with  less  advantage,  and  the  soft  parts  must  oe  protected  by 
a  metallic  spatula  or  a  retractor  passed  under  the  bone. 

Abiputation  op  the  Hand — Radio-carpal  Disarticulation. 

(1)  The  radio-carpal  joint  is  crcscentic  in  outline,  the  concavity  directed 
toward  the  fingers,    it  is  most  superficial  on  the  extensor  surface. 

(2)  The  top  of  the  stvloid  process  is  the  best  guide  to  the  joint. 

(3)  The  skin  on  the  dorsal  surface  is  scant  and  lax,  and  retracts  considerably 
when  divided.   Three  centimetres  should  be  allowed  for  this  retraction  (B^arabeuf ). 

(4)  Pronation  and  supination  will  be  affected  by  disarticulation  of  the  radio- 
carpal joint,  provided  the  radio-ulnar  triangular  cartilage  be  not  injured  and  the 
small  synovial  bursa  of  the  lower  radio-ulnar  joint  be  respected. 

(5)  It  is  easy  to  mistake  the  intercarpal  joint  between  the  os  magnum  and  semi- 
lunar for  the  true  wrist-joint.  This  can  be  avoided  by  extreme  flexion  of  the  wrist 
and  determining  the  position  of  the  styloid  process  of  the  radius  as  a  landmark. 

(6)  The  arteries  that  require  ligation  are  the  radial,  the  ulnar,  and  the  anterior 
interosseous. 

(7)  The  stump  resulting  from  a  wrist  amputation  should  be  able  to  support  an 
artificial  hand,  and  should  impart  to  the  apparatus  the  rotary  movements  enjoyed 
by  the  radius. 

(8)  Ho  long  as  a  stump  has  no  scar  upon  its  anterior  or  palmar  surface,  and 
especially  none  over  the  styloid  process  (the  most  exj)osed  friction-point),  it  will 
allow  of  the  adaptation  of  any  prosthetic  apparatus. 

Methods. — The  ideal  stump  is  best  obtained  by  the  olliptical  or 
oblique  circular,  which  is  also  pmctically  a  lung  ])alniar-flap  method. 
The  highest  ]K>int  of  the  ellipse  is  on  the  dorsum  of  the  wrist,  a  little  to 
the  inner  (ulnar)  side  of  the  middle  line  and  half  an  inch  below  the 
line  of  the  wrist'-joint ;  the  lowest  |K)int  is  in  the  palm  on  a  line  with 
the  middle  finger,  and  about  the  length  of  th(»  diameter  of  the  wrist 
fn»in  the  highest  point.  In  carrying  the  dorsal  incision  to  the  jxdm  on 
the  nidial  side  the  line  should  fall  over  the  carjMj-metacarpjil  joint  of 
the  thumb,  well  below  the  radial  styloid.  The  outline  of  the  ellipse 
with  its  palmar  prolongation  should  be  first  cut  with  a  scalped  from 
without  inwani,  and  the  wrist  subscMjucntly  disarticulated  from  within 
outward  by  cutting  the  extensor  tendons,  dorsal  and  lateral  ligaments 
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while  the  joint  is  flexed,  and  severing  the  deep  flexor  tendons  cW  to 
the  carpus  as  the  knife  leaves  the  joint.  The  stump  will  present  tlin* 
scar  on  the  dorsum.     (See  Plate  XIII.,  C  and  D.) 


Amputation  of  the  Forearm. 

(1)  The  normal  forearm  is  an  elongated  cone  in  shape,  the  base  of  theooDf 
corresponding  with  the  elbow ;  this  maEes  it  difficult  to  turn  up  the  skin-cuff. 

(2)  The  lower  third  consists  almost  exclusively  of  tendinous  masses  covefed 
with  synovial  sheaths,  which  are  easily  infected  and  may  lead  to  rapidly  ascend- 
ing purulent  fusees  of  pus  far  from  the  line  of  section.  The  tendons  are  OMle* 
as  flap  material. 

(3)  The  skin  on  the  flexor  side  retracts  much  more  than  that  of  the  donon. 
in  the  upper  third  especially. 

(4)  Tne  arteries  are  normally  the  (1]  radial,  (2)  ulnar,  (3)  anterior  and  i4'< 
posterior  interosseous,  (5)  comes  nervi  meaiaui.  (In  anomalous  arterial  condltiooi 
as  many  as  eleven  arteries  have  required  ligation.) 

(5)  The  Esmarch  constrictor  must  be  applied  above  the  elbow. 

Methods. — The  best  is  the  circular  for  the  lower  or  tendinous  third, 
and  for  the  other  jjarts,  up  to  the  elbow,  two  equal  (antero-posterior) 
flaps,  made  by  two  lateral  incisions,  on  the  Ravaton  plan.  /«  the  lovtr 
third  a  circular  incision  of  the  skin  is  made  arouncl  the  limb  ami  di^^- 
sected  up  with  the  fascia  one  diameter's  length  from  the  cut  edge  of 
the  skin  to  the  future  saw  line.  The  cuff  of  skin  is  retracted  and 
rolled  over.  On  the  level  with  the  retracted  skin-cuff  the  tendon?  an? 
divided  by  cutting  from  without  inward  or  by  transfixing  them  from  with- 
in outward  (the  latter  procedure  is  the  better).  A  three-tailed  retractor 
is  introduced  after  the  interosseous  space  is  cleared,  and  the  naked  bone> 
divided  with  the  saw,  the  radius  first,  as  it  is  the  movable  bone.  The 
limb  should  be  held  supine  throughout  the  amputation,  as  this  increaM's 
the  size  of  the  interosseous  snace  and  maintains  the  bones  on  the  jsanie 
level.     (See  Plate  XIII.,  C  and  D.) 

In  the  middle  and  upper  thirds  the  circular  is  the  best  operation. 
At  these  points,  where  muscles  are  substituted  for  tendons,  a  ver}'  sliort 
skin-cuff  is  dissected  upward,  and  the  remainder  of  the  soft  |)art*  are 
cut  straight  to  tiie  bone.  The  soft  parts  (muscles  and  skin)  an*  then 
directly  lifted  from  the  bone,  including  the  periosteum,  for  a  distance 
of  one  transverse  diameter  from  the  cutaneous  incision  to  the  |K>int  of 
osseous  section.  If  the  limb  be  shrivelled,  thin,  and  wai^ted,  the  soft 
parts  can  all  be  jx?eled  up  from  the  bone  without  difficulty.  In  well- 
shaped  muscular  limbs  the  retraction  of  the  soft  jKirts  must  be  a.^^sisted 
by  making  one*  internal  (ulnar)  or  two  lateral  incisions  of  sufficient 
length  to  permit  their  easy  retraction  from  the  l)one  and  inten^sseou:' 
membrane.  The  retraction  of  the  skin  is  always  very  great,  so  that 
Faralx'uf  believes  that  a  full  half  circumference  should  be  used  for  each 
flap.  The  stump  that  results  from  this  ojx?ration  leaves  a  temiino-lateral 
scar  which  is  so  well  rounded,  padded,  and  mobile  that  it  never  gives 
serious  trouble  in  after  life. 

Disarticulation  op  the  Elbow. 

The  exact  position  of  the  joint  i»  determined  by  careful  attention  to  the  ana- 
tomical relations  of  the  following  osseous  prominences:  (1)  The  epicondvle  i^r 
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4^rDal  condyle  of  the  humerus;  (2)  the  epitrochlea  or  internal  condyle  of  the 
oneruSy  more  easily  recognized  in  pathological  conditions  than  the  external ;  (3) 
'  tin  of  tlie  olecranon. 

The  external  condyle  is  situated  three-fourths  of  an  inch  above  the  articular 
^ ;  the  internal  condyle  is  more  than  one  inch  above.  The  humero-radial  joint 
ni8  a  straight  line ;  the  humero-ulnar,  an  inverted  V,  owing  to  the  projection  of 
'■  coronoid  process,  thus :  a*  When  the  forearm  is  extended  the  line  of  the  joint 
cparaied  from  (he  tip  of  (he  olecranon  by  (wo  finger-lyreadths.  The  joint  is  most 
Uy  opened  on  the  radial,  side,  and  should    always  be  attacked  by  this  route. 

The  skin  of  the  extensor  surface  is  thin,  and  retracts  but  little ;  that  of  the 
cor  side  is  much  more  elastic  and  retracts  remarkably,  especially  on  the  outer 
supinator  side.  In  making  circular  sections  or  flaps  due  allowance  must  be 
Ac  for  at  least  one-fourth  retraction  in  the  length  of  the  flexor  surface,  and 
rcial  provision  made  to  protect  the  external  condyle,  which  is  most  liable  to 
>osure  by  retraction. 

The  Bdimp  resulting  from  a  disarticulation  at  the  elbow  is  exposed  to  the 
iatest  pressure  and  friction  on  the  periphery  and  over  the  external  condyle, 
e  ideal  stump  should  have  the  line  of  scar  placed  behind  the  humerus  or  at 
st  within  the  olecranon  fossa.  The  ideal  is  impossible  to  obtain,  owing  to  the 
istant  tendency  of  the  flexor  muscles  to  drag  the  scar  forward,  thus  tending  to 
.ve  a  purely  terminal  scar,  but  yet  a  very  useful  stump. 

Methods  of  Election. — ^The  circular  operation,  if  made  with  a  view 
compensate  for  flexor  retraction,  must  be  obliquely  inclined  downward 
t^riorly,  and  thus  virtually  becomes  an  elliptical  or  single-flap  ampu- 
tion.  It  is  the  simplest  operation  and  yields  the  best  stumps.  The 
rest  way  to  secure  ample  covering  for  the  articular  ends  of  the  humerus 
by  cutting  the  lowest  section  of  the  ellipe  the  length  of  one  trans- 
Tse  (transcondyloid)  diameter.  In  an  adult  this  is  usually  equal  to 
le  handsbreadth  from  the  line  of  the  joint  to  the  point  of  section. 

1.   The  Anterior  Oblique  Circular  or  EUiptiaiL — The  highest  point 

the  ellipse  is  behind,  over  the  prominence  of  the  olecranon.  The 
west  point  is  on  the  anterior  surface  of  the  limb,  a  little  above  the 
iddle  of  the  forearm.  (1)  A  cutaneous  elliptical  incision  is  begun 
er  the  olecranon  and  carried  down  to  the  anterior  surface  of  the  fore- 
m.  As  the  knife  crosses  the  anterior  asixjct  of  the  limb  the  forearm 
kept  extended,  with  the  hand  supine.  The  elbow  is  again  bent  as  the 
life  is  carried  upward  to  the  point  of  commencement  over  the  olecra- 
•n,  (2)  The  anterior  flap  as  mapped  out  by  the  incision  is  completely 
isected  up  with  the  fascia  until  the  level  of  the  joint  is  reached,  when 
B  muscular  layers  are  cut  through  to  the  joint.    (3)  The  joint  is  opened 

the  radial  side  and  disarticulated.  (4)  The  triceps  is  divided.  (5) 
:Tter  the  ligation  of  the  brachial  the  anterior  long  flap  is  turned  back 
d  sutured  to  the  ujijxjr  or  posterior  angle  of  the  incision. 

(2)  Poderior  Oblique  Circular, — (1)  Determine  the  joint  lines;  (2) 
X  the  forearm  to  an  angle  of  135°;  (3)  begin  an  oblique  incision  from 
?  line  of  the  joint,  in  form  outward  and  backwartl,  terminating  poste- 
•rly  a  handsbreadth  under  the  tip  of  the  olecranon  on  the  dorsal  side, 
•nipletc  the  incision  by  carrying  the  knife  up  to  the  stiirting-point  in 
mi  of  the  joint.  When  the  forearm  is  flexed  at  the  angle  indicated 
?  direction  of  the  anterior  incision  is  parallel  to  the  prolonged  axis  of 
?  arm.  The  dorsiil  flap  with  the  jx^iosteum,  the  attachments  of  the 
ceps  and  anconeus,  are  forced  beyond  the  tij>s  of  the  olecranon  and 
i  uorsal  surface  of  the  humerus.  In  frcmt  the  soft  mrts  with  the 
int  capsule  are  divided  transversely,  the  flesh  being  lifted  and  the 
ife  carried  into  the  humero-radial  articulation.     With  the  division  of 


the  tense  intoraal  ligament  the  operation  is  finished.     LigHtion  nf  the  J 
bnichiu,]  artery  ia  made  at  the  bend  of  elbow  (Plate  XIII.,  E  and  F),    I 


(1)  The  arm  ia  almost  perfecllycyliudritiil  in  outline, hence  niosl  fuvorallir/nf  I 
the  circular  luetbod.    (2)  The  retraction  of  the  Holt  partH  ie  notably  greater  onlbe 
tiexor  side.    The  important  veBsels  lie  on  the  inner  side. 

Rak:  Save  all  that  you  can  up  to  the  aurgical  neck  of  the  humerus. 

Prophylactic  htemostasis  ia  secured  bv  elevation  of  the  limb  and  Hp|ilying  Ike 
elaatic  constrictor  over  the  acromion,  and  holding  it  in  position  by  the  hand  of  u 
Assistant  when  the  upper  third  is  involved.  For  the  lower  and  middle  thirdi  d^ 
cular  constriction  on  a  level  with  the  lower  border  of  theasilU  is  applicable hwe 

The  classical  methods  of  election  nrc,  for  the  lower  third,  the  dv 
ciilar,  obliquely  iin^lined  downward,  on  the  antero-iiiternal  siirfece,  lo 
conipeiisate  for  flexor  retraction  ;  for  the  middle,  tlie  ante ro- posterior  flap 
method;  for  the  upper  third,  a  racket  or  oval,  or  the  extenial-fliiji 
metliod  of  Faruticuft 

The  circiifar  method,  obliquely  inclined  to  compensate  for  retraction, 
witli  an  external  libemting  incision  to  facilitate  the  separation  of  the 
soft  parta,  as  advocatetl  by  Wyeth,  is  the  simplest,  and  yields  perfectly 
satisfactory  results  at  any  level,  and  is  here  rcconinieuded  in  preference 
to  all  others. 

Steps.— (l)  Make  a  circular  incision  through  the  sbin  fascia  with  aacalpcl ;  iIImwI 
this  up  a  abort  distance  (one-fourth  the  length  of  the  flap),  and  allow  it  m  relrwl; 
(2)  cut  the  muscles  and  all  soil  parts  squarely  to  the  bone;  (3)  elevate  all  the  rait 

Corts,  including  periosteum  (except  in  children),  up  to  the  saw-line,  which  shiioW 
e  at  a  distance  of  one  transverse  dinuneter  of  the  limb  from  the  line  of  cutaatHiiii 


The  resulting  stump  will  be  a  rounded,  welt-padded,  mobile  ati 
will  be  terminal  and  anterior,  owing  to  the  excessive  retractile  t 
flexor  muscles. 


DlBAaTICOLATION   OF   THE   SbOULDEK. 

The  scaiiulo-humeral  ioiut  is  easily  recognized  and  ea.oily  disarticulated.      ^J^ 
weakest  ana  moat  ejcposea  surfaces  are  on  tlie  anterior  and  external  ospecta  of  ^  , 
shoulder.     Prophylactic  hosmostaais  is  a  primary  consideration.     The  impoK*^!^ 
axillary  vessels  and  nerves  lie  on  the  inner  or  axillary  aspect  of  the  joint.        .]\ 
control  the  axillary  art«ry  several  procedures  have  been  recommended :  ( I )  Di  -*^^. 
or  mechanic:tl  compression  of  the  subclavian  in  the  supraclavicular  foesa;  1^^^  " 
limiuary  ligation  of  the  axillary ;  (3)  primary  disarticulation  of  the  humeral 
without  severing  the  internal  axillary  flap  (which  contains  the  nerves)  until 
has  been  grasped  and  compressed  by  the  fingers  of  an  assistant.    All  tl 
unreliable,  and  have  yieldet)  to  two  hiemostatic  procedures  which  con 
bleeding  in  all  cases:    Whenever  the  shaft  of  the  humerus  is  intact  oi 

served  up  to  the  deltoid  insertion,  the  elastic  (xinstrictor  is  applied  ovci ^  "j[ 

shoulder  and  vertically  acroM  the  axilla,  and,  securely  clamped  or  fastened  -j,^ 

the  ocromial  end  of  the  clavicle,  will  entirely  control  the  axillary  vweels.  /iro^^^V 
(Awe  are  Ugaled  at  lite  point  of  tiumeral  KHion  lir/ort  the  duarlteulutiim  is  fffictf^^ — 

Of  the  thirty-six  methods  mentioned  by  Lisfrane  and  twcnty-e  ""'^''^, 
figured  in   Farabeiif's  Atlas,  only  one  will  be  considered,  as  it  is 
simplest,  most  satisfactorj',  and  generally  applicable.    This  is  the  eirr-' 
ipith  a  vertical  anttrior  or  external  inclniov.     In  its  result  this  is  es— 
tially  equivalent  to  Speace's  anterior  and  larrey's  external  "  racl0 
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Methods.     The  difference  lies  simply  in  the  fact  that  the  angles  of  the 
Oiodiiied  ciixuilar  are  rounded  in  the  racket  (Plate  XIII.,  F). 

The  MoiUfied  (rircuUir, — tHeps, — (1)  Elevate  and  milk  the  limb  to 
I  rain  out  the  blood,  or  apply  the  Esmarch  bandage ;  (2)  apply  an  elastic 
onstrictor  acros-s  the  axilla,  and  secure  it  by  tying  or  by  a  clamp  above 
he  shoulder ;  (3)  make  a  horizontal  circular  incision  on  a  plane  a  little 
K*Io>v  the  anterior  axillarj-  border ;  (4)  dissect  the  skin  a  short  distance 
.nd  allow  it  to  retract;  (5)  with  the  arm  held  in  adduction  cut  all  the 
oft  j>arts  to  the  bone  ;  (6)  dissect  the  soft  parts  in  solido  from  the  bone, 
specially  on  the  axillary  asi)ect ;  and  (7)  find  the  axillary  arterj'  and 
'ein,  -which  must  be  ligated  on  a  level  with  the  transverse  line  of  section : 

Fio.  260. 


/ 

Esmarch'8  strap  applied  in  high  amputation  of  the  arm  (Smith). 

this  will  protect  the  {latient  from  all  dangerous  hemorrhage ;  (8)  make 
a  vertical  incision  extending  from  the  anterior  border  of  the  acromion 
externally  to  coronoid  process  and  a  little  external  to  pectoro-deltoid 
groove,  cutting  closely  to  the  bone  until  a  junction  with  the  horizontal 
circle  is  effected ;  (9)  dissect  up  the  solid  musculo-cutaneous  flaps  in 
each  side  of  tlie  vertic^il  incision,  thus  completely  enucleating  the  bone 
and  exposing  the  joint;  (10)  disarticulate  by  opening  capsular  ligament 
anil  detaching  the  scapulo-humeral  group  of  tendons. 

No  vesselfl  of  importance^  except  possibly  a  circuinflox  branch,  will  now  require 
ligation,  even  if  the  constrictor  should  slip  when  disarticulated. 

The  principle  involved  in  this  procedure  is  essentially  that  of  Fourneaux 
Jordan'}*  disarticulation  of  the  hip—/,  e.  to  enucleate  and  disarticulate  the  humerus 
after  securing  the  vessels  at  their  peripheral  section,  while  these  can  be  controlled 
bv  the  constrictor.^ 

m 

Wi/fth^tt  MethoiJ, — When  after  excision  of  the  humeral  head  an 
amputation  l)ec*omes  necessary,  or  wlicn  the  liml)  lias  been  torn  away  so 
that  an  insufficient  suj)|K)rt  is  given  to  the  elastic  constrictor,  and  this 
is  likely  to  slip  over  tne  stump  after  disarticulation,  it  will  be  siifer  to 
introduce  a  large  mattress  needle  through  the  anterior  axillarj-  fold  and 
another  througli  the  posterior  fold,  on  the  plan  advoc*at(Ml  by  Wyeth  in 
disarticulating  the  hip,  for  the  purpose  of  preventing  the  elastic  band 
from  slipping  over  the  stump  before  the  vessels  can  be  securely  ligated. 

*  The  methftd  is  identical  with  that  ori^nally  suggested  by  Ravaton  for  di^$a^ticula- 
ting  the  hip ;  Jordan  simply  niodeniizi>d  the  procedure.  As  described  above,  it  is  the 
operation  practised  by  Esmarch  and  others. 
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Amputation  of  thb  EjNtibb  Uppbb  Extremity,  includino  Pabss 

OF  THE  CliAVICLE  AND  THE  WhOLB  ScAPULA  (InTKBSCAPULO- 

THORACIC  Amputation). 

In  the  typical  operation  the  whole  limb  is  removed  with  the  wapuli 
and  outer  two-thirds  of  the  clavicle.  The  external  incisions  liave  luti 
materially  modified  by  Chalot,  Kocher,  and  others.  Only  the  Bi'lp^ 
Farabeuf  operation  will  be  here  considered. 

StepH. — (1)  The  clavicle  is  exposed,  and  is  dixndcd  at  thejiinctuff 
of  the  middle  with  the  inner  thirds.  The  middle  thinl  is  excise*!.  Tk 
subclavian  vessels  are  exposed  and  secured  by  a  double  ligutun^  and 
divided.  (2)  An  antero-inferior  flap  is  cut,  which,  beginning  at  the 
point  of  clavicular  section,  is  carried  in  a  curve  downward  and  outvnnl 
along  the  outer  edge  of  the  del  to-pectoral  groove,  under  the  axilla  to 
the  edge  of  the  jK>sterior  axillary  fold.  (3)  A  postero-superior  flap  is 
fashioned  by  continuing  the  axillary  incision  previously  dcscril^Kxl  dowih 
ward  and  inward,  to  stop  over  the  posterior  surface  of  the  inferior  anjrlc 
of  the  scapula.  In  the  last  part  of  its  course  the  knife  follows  tlie 
groove  between  the  vertebral  border  of  the  scapula,  and  cuts  tImiujA 
the  muscular  mass  formed  by  the  teres  major,  latissimus  dorsi,  etc. 
(4)  After  cutting  through  all  the  soft  parts  and  securing  the  supra- 
scapular arteries  the  extremity  is  removed  by  dividing  the  tissues  still 
connecting  the  scapula  to  the  trunk. 

B.  Amputations  op  the  Lower  Extremity. 

The  Foot. — General  ConsidercUions, — ^The  operator  must  always  bear  Id  miod 
that  the  foot  is  essentially — 

(1)  An  organ  of  sustentation  or  support  and  of  locomotion ; 

(2)  A  tactile  organ  ; 

(3)  And,  exceptionally,  a  prehensile  organ. 

The  two  last  functions  are  not  essential  to  easy  locomotion,  and  can  be  dii* 
pensed  with  in  the  ordinary  occupations  of  civilized  man.  The  h^nd,  prr  rvntn, 
is  essentially  a  prehensile  and  tactile  organ  capable  of  the  most  highly  diflVrvnti- 
ated  mechanical  functions.  No  artificial  appliance  can  be  efficicotly  subntitoteii 
for  an  amputated  hand.  It  is  easy  to  replace  an  amputated  foot  only  by  an  ei!icieQt 
artificial  substitute,  provided  a  perfectly  healthy  and  painless  stump  is  left  afWran 
amputation.  No  partial  or  complete  amputation  of  the  foot  can  be  made  physio- 
logically useful  to  the  bearer  unless  it  complies  with  the  following  conditions: 

(1)  It  must  be  provided  with  a  perfectly  sound  pressure-bearing  plantar  sur- 
face, which  can  bear  the  body's  weignt  and  resist  the  constant  friction  of  staoding 
and  walking  in  active  life  without  undergoing  pathological  changes — riz,  ulcen- 
tion  and  neuralgia. 

(2)  This  result  can  only  be  obtained  by  adopting  such  a  method  of  amputatioo 
as  will  give  (a)  an  ample  covering  to  the  bones  bearing  the  body  pressure ;  ib)  tb*t 
will  solely  utilize  plantar  flaps,  which  are  alone  capable  oi  bearing  the  b«h 
weight;  {c)  that  will  place  all  scar-tissue  in  the  most  protected  locality — i.  f. the 
dorsum  of  the  foot.  These  conditions  must  be  complied  with  or  the  foot-«tump  iHli 
be  useless  as  a  base  of  support  and  will  be  a  source  of  perpetual  distress  to  the  beirrr. 
Hence  the  extreme  conservatism  advocated  in  dealing  with  the  upper  exlremii? 
can  be  disregarded  in  the  foot  whenever  the  injury  or  disease  will  not  permit  tbr 
surgeon  to  comply  with  these  essential  conditions.  Every  other  condition  most 
subordinate  to  the  one  essential  requisite — i.  e,  to  leave  auseftil  walking  stanipt 
Hence  the  key  to  success  in  all  methods  of  amputation  of  the  foot  will  be  foand  in 
the  ruling  principle — a  sufficiency  of  plantar  flap  to  permit  the  cicatrix  to  be 
placed  on  the  dorsum  of  the  foot. 
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AmputationB  of  the  toes  are  almost  always  disarticulations,  owing  to 
the  shortness  of  the  phalanges.  Every  care  must  be  taken  to  save  as  much 
of  the  metatarsus,  and  especially  of  the  first  metatarsal  and  phalanges 
of  the  great  toe,  as  possible.  The  same  care  need  not  be  taken  to  pre- 
serve every  possible  jMirt  of  the  four  outer  toes.  "  A  sloughing  stump 
has  often  resulted  from  trying  to  preserve  these  almost  useless  digits." 

(1)  Interphalangeal  disarticulations  are  Iwst  effected  by  cutting  a 
lon^  plantar  flap  (Lisfranc's),  which  will  leave  the  line  of  scar  on  the 
dorsum. 

(2)  Metatarso-phalangeal  disarticulations  are  made  by  the  oval 
inetho<l. 

Method  of  Election  for  the  Bigr  Toe. — By  internal  plantar  or  oval 
flaps  prolonged  on  the  mesial  side  to  thoroughly  protect  the  metatarsal 
head.     Leave  the  cicatrix  in  the  interosseous  space  (Plate  XIII.,  G). 

Disarticulation  of  the  little  toe  at  the  metatarso-phalangeal  joint. 
The  same  principles  apply  in  this  toe,  modified  to  protect  the  ex|)osed 
outer  side. 

Disarticulation  of  all  the  Toes  at  the  Metatarso-phaJangreal 
Joint. — A  continuous  dorsal  incision  and  complete  musculo-cutaneous 
flap  on  a  level  with  the  intenligital  web.  On  the  inner  and  outer  border 
the  incision  is  shaped  so  as  to  cover  efficiently  the  heads  of  metacarpals. 
The  cicatrix  must  lie  entirely  on  the  dorsum. 

Amputation  of  a  Toe  with  its  Correspondingr  MetateursaJ. — A 
racket  incision,  a  prolongation  that  resiches  the  corresponding  tarsal 
(cuneiform)  joint.  In  each  case  enucleate  the  metatarsal  subijeriosteally 
through  a  purely  dorsal  incision.  Remove  only  the  bone ;  level  all  the 
soft  ])arts  behind.  In  the  case  of  the  first  and  fifth  metatarsal  bone 
incline  the  racket  so  that  the  scar  will  be  mesially  inclined  and  removed 
from  the  edge  of  the  foot  (Plate  XIII.,  G). 

Pcuidal  Tcursal  Amputation  of  the  Foot. — A  great  many  typical  o|>er- 
ations  have  l>een  described  by  operators  for  the  |)artial  amputation  of  the 
foot  at  the  mctatarso-tarsjil,  medio-tarsiil,  and  other  joints,  all  based  upon 
the  fundamental  idea  that  the  foot  is  c()m(M)S(Kl  of  many  bones  whi(^h  are 
held  t<)gether  by  numerous  complicated  joints  that  must  be  respected  by 
the  surgeon.  While  this  idea  is  entirely  correct  from  the  anatomist's 
point  of  view,  it  should  be  entirely  disregarded  by  the  surgeon  whenever 
the  exigencies  of  conservative  surgery  demand  it.  There  is  no  special 
advantage  in  following  articular  lines.  It  is  lianl  to  break  through 
surgical  traditions  that  have  been  hancUnl  down  from  generation  to  gen- 
eration, but  it  is  nevertheless  wrong  to  sacrifice  even  a  (juarter  inch  of 
foot-tissue  for  the  mere  sjike  of  following  a  classical  procedures  As 
Agncw  taught  long  ago  in  this  countr}^  and  others  elsewhere  (Gu^rin, 
Mayer,  K<x*her),  the  skeleton  of  the  foot  must  be  considered  a  surgical 
unity  to  be  treated  by  the  knife  and  saw,  just  as  the  femur  or  humerus 
would  be,  at  tlie  exact  point  which  will  yield  the  longest  and  most  use- 
ful stimip  to  the  patient.  What  is  essential  in  every  case  is  the  applica- 
tion of  the  principle  of  plantar  flai)s — preservation  and  scar-protection. 

Some  surfifeons  and  artificial-limb  manufacturers  have  latelv  boldly 
urged  the  complete  abandonment  of  all  tarsiil  and  tibio-tarsal  opera- 
tions. Truax,  whose  large  ex|>erience  as  a  mechanic  entitles  his  views 
to  special   consideration,  lias   thus   formulated   his   opinion :    ^'  Avoid 
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amputation  within  three  inches  of  the  ankle-joint.  Do  not  ampuuie 
between  the  metatarsal  bones  and  the  junction  of  the  lower  and  iiiiddli- 
thirds  of  the  tibia.  At  all  other  points  save  all  you  can,  and  yuui^'ill 
in  every  case  have  done  the  best  for  your  patient."  This  would  excbW 
all  conservative  foot  operations,  from  Lisiranc's  joint  (tarso-metatar^) 
up  to  the  point  of  election  in  the  leg. 

The  reasons  given  for  this  extreme  view  are  that  all  these  tarsal  operatina<^ 
sever  the  flexor  and  extensor  tendons  of  the  foot  and  cut  through  its  an-h.  thu« 
destroying  its  elasticity  as  well  as  nearly  all  its  power  of  flexion  ;  that  the  tool  > 
so  shortened  that  when  in  an  active  state  at  the  time  when  the  limb  is  iiicliuH«i 
obliquely  backward,  it  cannot  be  used  as  a  lower  or  main  propelling  pi>werbT 
which  the  body  is  advanced  to  a  position  perpendicularly  over  the  forward  limK 
This  is  important,  for  the  loss  of  a  portion  or  the  foot  in  most  cases  nel'es^itHt•« 
the  taking  of  a  snorter  step  and  a  greater  flexing  of  the  knee  of  the  suid  iiiuh 
This  raising  of  the  body  with  every  step  requires  additional  labor  and  caiis^*  tLr 
limp  so  noticeable  in  this  class  of  cases. 

It  is  also  argued  that  it  is  much  more  difficult  to  adjust  a  well-fitting  artifiriil 
limb  to  a  partially  amputated  foot  than  it  is  to  the  leg-stump  after  atnputatioa  it 
the  point  of  election,  and  that,  flnallv,  a  well-made  artificial  foot,  with  it»  perfi^ 
mechanical  ankle,  is  free  from  all  the  objectionable  features  of  the  partiallv  am- 
putated foot.  With  the  artificial  foot  the  patient  does  not  limp,  and  he  wiilkj^  ^> 
perfectly  that  it  is  impossible  to  discover  by  mere  ins()ectioD  that  he  wean>  :io 
artificial  substitute  for  the  lost  limb.  Other  prosthetic  mechanicH,  on  the  other 
hand,  contend  that  the  mechanical  difficulties  in  the  way  of  adjusting  proper  arti- 
ficial substitutes  for  partially  amputated  feet  are  not  insurmountable,  and,  in  fad. 
are  readily  overcome,  so  that  a  patient  with  a  partially  amputated  fof*t  can  Iv 
made  to  walk  as  gracefully  as  well  as  when  the  original  natural  limb  exi^ttni. 

Granting  the  contention  that  partially  medio-tarsal  stumps  are  more  difficult 
to  treat  prostheti cully  than  sound  leg-stumps,  and  that  it  is  true  that  an  artificiil 
foot  can  be  made  to  walk  more  elegantly  and  naturally  than  a  partiallv  amputated 
foot  without  prosthetic  compensation,  we  must  still  remember  that  tiunrlreiU  til 
men  walk  painlessly  and  comfortably  upon  medio-tarsal  stumps  without  the  help 
of  any  artificial  substitute,  and  that  if  they  do  limp,  thev  are  nevertheless  Dot 
abjectly  dependent  on  an  artificial  limb,  which  is  costly  and  must  be  renovated  at 
intervals.  With  the  poor  and  dependent,  who  find  it  practically  impoA»ible  t^i 
economize,  this  is  a  matter  of  serious  consideration. 

We  woiihl  therefore  formulate  the  following  rule : 

Amputate  the  foot  comsen-atively — save  all  you  can  whenever  a  suf- 
ficiently long  health  If  plantar  or  heel  flap  can  be  obtained.  If  tlie  proper 
flap  material  bo  wanting  and  scar-tissue  must  remain  on  the  exjMW>ii 
plantar  surfiuje,  amputation  above  the  malleoli  or  at  the  prosthetic  |K»im 
of  election  in  the  leg  (junction  of  lower  and  middle  thirds)  of  tiliia. 
Medio-tarsal  or  intramalleolar  stumps,  if  pro|)erlv  made,  if  ptiinless  anil 
healthy,  will  be  equally  us(»ful  to  the  ]X)or  and  the  w<»altliy — to  the  px'r 
man,  because  he  will  be  able  to  walk  indei)endently  of  an  ex|>enHV<' 
artificial  limb  ;  to  the  rich  man,  because  he  will  be  able  to  adopt  a  c<»m- 
pensating  appliance  that  will  disguise  his  deformity. 

In  all  of  the  partial  amputations  of  the  foot  a  long  plantar  and » 
short  dorsal  fla]) — cut  from  without  inwanl — should  be  made  licfnn 
sawing  or  disarticulating  the  soft  |)arts. 

Through  the  Metatarsus. — By  sawing  transversely  at  any  level  up 
to  the  tarso-meta tarsal  or  Lisfran(!*s  joint  (Plate  XIIL,  H). 

Typical  Tarso-metatarsal  Disarticulation — (LisfVancs,  181S).— 
The  anterior  ])art  of  the  foot  is  removed ;  the  seven  tarsal  bone*  art- 
left  in  the  stump.  The  plantar  flap  extends  to  the  middle  of  the  IkiI!> 
of  the  toes.     The  joint  line  is  indicated  laterally  by  the  tuberosity  «'f 
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the  fifth  metatarsal,  behind  which  lies  the  line  of  the  joint.  On  the 
iiiiier  side  a  small  eminence,  the  busc  nf  the  first  metatJirsal,  is  dis- 
tinctly palpable.  The  line  of  the  joint  is  convex  downward  and  out- 
■ward,  and  has  a  depression  above,  due  to  the  recession  of  the  second 
cuneiform  bone,  which  lies  back  of  the  general  urticiihir  line  2  to  3  cm. 
The  strongest  ligament  is  between  the  first  cuneiform  and  base  of  the 
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dlMrllcuUtlon  (Parabcuf). 


t«cond  metatarsal  (Lisfranc's  ligament),  and  until  this  is  severed  (the 
nia»ter-stroke)  the  joint  cannot  be  made  to  gape.  As  in  ul)  0[>erjtions 
of  the  foot,  the  vessels  are  preserved  in  tlie  plantar  flap,  great  care 
being  taken  not  to  injure  them,  on  a  level  with  the  divided  bone. 

Lisfranc's  operation  \a  an  admirable  CTceroise  on  the  cadaver,  but 
it  is  rapidly  becoming  historical  in  practice,  an  even  and  simple  xaw 
section  being  substituted  witli  advantage  for  the  more  difficult  disar- 
ticulation. 

Hodiflcatione  are  numerous;  the  best  known  are  simply  mentioned 
for  convenient  reference. 

He^$  (1799). — Disarticulated  on  the  metatareo-tnraa!  jointj  aa  in  a  typical 
Lisrranc.  up  to  the  first  metatanio-cuneiform  joint,  when  the  projecting  end  of  the 
first  cunetforin  waa  sawn  through  and  excluded  from  the  Htump  with  the  corre- 
spontline  metatamal  bone. 

J(iu3e«'«.— The  first  nietatarso-cuneiform  joint  isdisarticulated,  and  the  saw  is 
carried  transveraely  through  the  haaeti  of  tlie  four  remaining  mctatar'als. 

S  Key'i. — The  whole  tarao- metatarsal  joint  is  disarticulated  except  the  second 
inetatarsal,  the  base  of  which  is  sawn  through  on  a  level  with  the  first  metatarso- 
cunei form  joint,  and  allowed  to  remain  in  its  morti.^e. 

Medio-tarsal  Disarticalation. — (Chopart's  Operation,  17S7). — In 
the  typical  operation  the  astragnlus  is  disarticulated  from  the  sca])hoid, 
and  the  calcaneum  from  the  culwid.  The  astnigaluti  and  calcaneum  are 
the  only  two  bones  left  in  the  stump  (Plate  XIII.,  H). 

The  line  of  the  joint  is  indicated  on  the  inner  side  by  the  marked 
pnyoction  of  the  tuberosity  of  the  scaphoi<l  hone,  Iwhind  which  it  lies, 
ancf  on  the  outer  side  by  a  tubercle  on  tlie  iMxIy  of  the  calcaneum, 
which  lies  just  behind  the  calcanco-cuboid  joint.     An  oblique  circular 
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or  elliptical  incision  strikes  the  line  of  the  joint  on  the  dor^  asjieii, 
and  passes  behind  the  balls  of  the  toes  on  the  plantar  surface.  Twy 
short  dorso-lateral  incisions  facilitate  the  exarticulation  (KochiT). 

The  main  connection  between  the  bones  is  the  Y-shaped  ligament 
from  the  body  of  the  calcaneum  to  the  scaphoid  and  cuboid. 

The  operation  has  often  resulted  in  a  bad  stump,  owing  to  equinus  pomtiooof 
the  foot  and  chafing  at  the  anterior  and  inferior  angle  of  stump,  especitllT  wiwu 
the  scar  is  left  too  low  anteriorly.  The  best  preventive  measure  for  tbU  Ui  to 
attach  the  dorsal  extensor  tendons  firmly  to  the  stump,  prophylactic  tenutom?  of 
the  Achilles  tendon,  and  primary  union  to  reduce  to  a  minimum  the  amount  of 
scar-tissue. 

As  in  Lisfranc's  operation,  the  saw  can  be  carried  through  the  line  of  thejoiBt 
without  regard  to  the  articular  lines,  any  loose  or  thin  shavings  of  bone  or  raiti- 
lage  that  may  remain  being  removed  after  the  section.  The  astragaluH  may  be  ittt 
through  with  saw  1  cm.  behind  Chopart's  astragalo-scaphoid  joint,  without  impli- 
cating the  ankle,  thus  ensuring  still  a  movable  stump. 

ModifieaHon, — (1)  Albert  of  Vienna  endeavors  to  counteract  the 
retractile  tendency  of  the  Achilles  tendon  by  a  special  proce<lure.  Ht? 
cuts  the  tendons  of  the  common  extensor  of  the  toes  two  inchc?  U'low 
the  line  of  the  dorsal  flaps.  The  joint  between  the  scaphoid  and  cunei- 
form is  opened,  the  cuboid  being  sawn  through  as  in  Forbes'  amputa- 
tion. Two  holes  are  bored — one  through  the  scaphoid,  and  ,the  other 
through  the  cuboid.  The  extensor  tendons  are  passed  through  tlws* 
perforations  and  sutured  to  the  plantar  fascia.  In  this  way  the  exten- 
sors retain  a  firm  control  of  the  plantar  end  of  the  stump  and  the  mu.*- 
cular  equilibrium  is  maintained. 

(2)  Forbes  and  Bona  saw  through  the  cuboid  and  disarticulate  the 
scaphoid  from  the  three  cuneiforms,  thus  leaving  three  and  a  half  bonw 
in  the  stump. 

(3)  Jobert  disarticulates  the  scaphoid  from  the  cuneiforms,  and  the 
cuboid  from  the  three  last  metatarsals. 

(4)  Laborie  separates  the  scaphoid  from  the  three  cuneiforms,  ami 
the  cuboid  from  the  calcaneum.* 

SubctstragraJoid  disarticulation  consists  in  disarticulating  the  astnifi;- 
alus  from  the  calcaneum  and  cuboid.  It  leaves  only  one  bone  of  the 
foot  in  the  stump. 

The  original  operations  proposed  by  Lignerolles  (1839)  and  Textor  (ISAM 
subseauently  popularized  by  Malgaigne,  and  the  numerous  modifications  that 
have  lollowed,  can  be  resolved  into  two  methods  of  cutting  the  soft  parts:  (a)Thf 
oval  or  racket ;  and  (b)  the  heel-flap  method.  The  ovai  inruion  begins  horizontallr 
under  the  tip  of  the  external  malleolus,  extending  toward  dorsum  to  Chopart'» 
line  (which  is  distinctly  marked,  as  above,  by  the  tuberosity  of  the  Acspboid). 
along  which  it  descends  vertically  to  the  sole  on  the  internal  side,  back  to  thf 
point  of  beginning  on  the  outer  side.  Chopart*s  joint  is  opened  from  above 
oetwcen  the  head  of  the  astragalus  and  the  scaphoid.  Then,  without  peoetrating 
deeper  into  this  joint,  the  narrow  knife  is  turned  immediately  upward  and  b»ck- 
ward  under  the  head  of  the  astragalus,  so  as  to  sever  the  strong  intercMseuufi 
astragalo-calcanean  ligament  in  the  sinus  tarsi,  and  the  calcaneum  is  enucleated 
close  to  the  periosteum  in  the  upper,  outer,  and  lower  surface,  then  inward,  and 
lastly  posteriorly.  On  the  inner  side  the  most  difficult  step  is  the  separation  of 
the  sustentaculum  tali,  which  extends  high  up.  When  the  skin-covering  is  ia^uf- 
ficient  the  head  of  the  astragalus  is  sawed  ofi*  (Kocher). 

*  Other  modifications  could  be  multiplied,  but  these  are  amply  sofficient  to  eoiplu- 
sizc  the  great  utility  of  the  doctrine  of  the  unity  of  the  foot,  which  teaches  that  we  most 
dlsrogard  articular  lines,  and  thus  simplify  the  practice  of  conservatism. 
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Modification, — (a)  Baudens  (1848)  sawed  the  inferior  surface  of  the  astragalus 
L  horizontal  plane  to  create  a  flat  resting  surface. 

(b)  HancocK  (1864),  after  a  horizontal  section  of  the  astragalus,  sawed  through 
calcaneum  and  attached  the  remaining  portion  of  the  bone  to  the  astragalus 
^he  PirogofiT  plan. 

(r)  Koux  and  Blasius  cut  vertically  through  the  head  of  the  astragalus  and 
?rior  portion  of  the  calcaneum  without  disturbing  the  joint  between  them. 
(d)  Tripier  sawed  the  calcaneum  horizontally  just  below  the  articulation  of  this 
e  with  the  astralagus.  The  joint  is  respe(fted,  and  a  thin  horizontal  section  of 
OB  calcis  remains  attached  (articulated)  to  the  astragalus. 
Perrin,  Verncuil,  Farabeuf,  and  others  have  modified  the  cutaneous  incisions 
rarious  ways  with  the  view  of  utilizing  the  soft  parts  to  the  best  advantage,  but 
eMsential  principles  are  the  same  in  all — viz.  to  attack  the  joint  always  on  the 
side — to  be  extremely  careful  not  to  injure  the  vascular  (nutrient)  internal  flap 
L  the  necessary  heel  surface,  so  that  a  healthy,  resisting,  walking  surface  may 

Preserved.    A  failure  to  comply  with  these  conditions  means  a  worthless  stump 
a  secondary  amputation. 

Tibio-tarsal  Amputation. — Total  amputation  of  the  foot  (Syxne's 
oration).  In  the  original  operation  the  whole  skeleton  of  the  foot  is 
iioveii,  including  the  ankle-joint  with  the  malleoli.  The  cutaneous 
xl  of  the  heel,  which  contains  the  calcaneum,  alone  remains  as  a  flap 
th  which  to  cover  the  sawn  surfaces  of  the  tibia  and  fibula.  This  is 
11  a  very  useful  operation  (Plate  XIII.,  H). 

(1)  The  foot  is  neld  flexed  at  right  angles  with  the  leg.  A  deep 
rision  is  made,  penetrating  to  the  bone  throughout  its  course  from  the 
L*x  of  one  malleolus  to  the  other,  crossing  the  sole  of  the  foot  trans- 
rselv.  (2)  The  foot  is  lowered,  pressed  strongly  downward,  and  a 
t>na  incision  made  transversely  across  the  anterior  surface  of  the 
kle-joint  from  the  apex  of  one  malleolus  to  the  other,  joining  the  ver- 
al  with  the  horizontal  incision.  (3)  Open  the  ankle  anteriorly ;  cir- 
inscribe  the  malleoli ;  divide  the  lateral  ligaments ;  dislocate  the 
ragalus  forward.  (4)  The  os  calcis  is  now  exposed  by  traction,  and 
?  heel-cap  is  carefully  peeled  away  with  the  knife  from  the  calcaneum, 
ing  extremely  careful  not  to  buttonhole  it.  The  heel-cap  can  be  dis- 
^ted  or  peeled  off  first  before  opening  the  ankle.  (5)  Retract  the  heel 
J  all  soft  parts  away  from  the  tibia  and  malleoli,  and  run  a  saw 
.nsversely  just  above  the  articular  line  of  the  tibia,  thus  removing 
?  malleoli.  The  cartilaginous  surface  may  be  left  behind,  and  the 
lUeoli  alone  remove^l.  (6)  The  hood  of  the  flap  is  now  raised  and 
:ured  over  the  divided  tibia  to  the  anterior  skin  of  the  leg.  If 
linage  be  requiretl,  tap  the  heel-cap  on  the  outer  side  of  the  tendo- 
^hilles  attachment ;  never  perforate  the  plantar  or  active  surface  of 
;  stump. 

Special  Recommendation, — Never  cut  obliquely  backward  on  the  inner 
rder  of  the  heel-flap,  or  encroach  upon  this  beyond  the  vertical  line 
licated,  for  fear  of  mortification  through  injury  to  the  posterior  tibial 
J  plantar  vessels  (Wyeth). 

Pirofiroff 'b  Modification. — The  leg-bones  are  sawed  off  by  a  Syme's 
eration  just  above  the  articular  line,  and  to  the  sawed  surface  is 
Bched  a  posterior  section  of  the  tuberosity  of  the  calcaneum.  The 
eservation  of  tliis  j>art  of  the  os  calcis  has  the  great  advantage  that 
e  .skin  of  the  heel  remains  well  nourished  and  the  so-called  heel-cap 
mains  filled.  With  Kocher,  Wyeth  believes  it  preferable  to  Syme  s 
•articulation  as  a  walking  stump. 
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Modifications, — Roux  and  others  have  modified  Syme's  operation  by  an  nnl 
incision  which  utilizes  the  internal  and  plantar  surfaces  of  tnc  foot,  so  that  tkr 
cup  of  the  heel  is  divided,  and  still  a  walking  plantar  surface  is  retained.  Tb« 
incisions  are  very  much  as  in  subastraealoid  by  oval  section. 

Pirogoif's  operation  has  been  modified  by  making  a  horizontal  section  of  tbeo* 
calcis  instead  of  the  vertical  division  in  the  original  operation  (Pasquier  im 
LeFort),  or  by  making  a  curved  section  of  the  calcaneum,  to  be  adjusted  to  i  coo- 
vex  section  of  the  tibia  and  fibula  (V.  Bruns),  or  bv  cutting  the  os  calcic  obHooflT 
to  fit  an  oblique  section  of  the  tibia  (Gunther).  Tlie  original  simple  vertical  lee- 
tion  is  the  simplest  and  most  readily  executed.  Tauber,  Chaput,  and  others  mw 
the  OS  calcis  vertically  in  two  halves,  and  turn  up  the  internal  sawed  surface  afid 
attach  it  to  the  horizontal  section  of  the  bones  or  the  leg. 

These  modifications  are  all  intended  to  favor  the  closer  approximatioa  of  the 
sawed  calcaneum  to  the  leg-bones,  but  they  are  of  doubtful  utility. 

Other  atypic€d  conservative  operations  on  the  foot  have  ab« 
been  devised  to  meet  certain  unusual  pathological  or  traumatic  cim- 
ditions  (Plate  XIII.,  I). 

Anterior  osteoplastic  tarseetomyy  leaving  the  plantar  surface  untoudied, 
but  shortening  the  foot  (Link's  operation,  1887).    (See  Fig.  263.)  Thb 
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Fig.  264. 


Link's  osteoplastic  substitute  fur  Chopart's  amputa- 
tion (Chalot). 


Same,  showing  result. 


is  indicated  wherever  the  dorsum  of  the  foot  is  injured  or  disea^^  and 
other  parts  are  sound. 

Posterior  osteoplastic  tarsectomy  has  been  already  described  (p.  <)45, 
Vol.  I.). 

Amputation  of  the  Leg. 

In  olden  times,  when  the  injury  or  diBease  was  below  the  knee  it  was  castoa- 
ary  to  amputate  at  the  upper  third  of  the  leg,  with  the  view  to  flexing  the  kne** 
joint  and  resting  the  body  on  the  knee  on  the  generally  used  peg  leg.  If  the  iiyarr 
were  at  or  near  the  knee,  then,  when  possible,  at  the  lower  third  of  the  femur,  •* 
giving  the  best  stump  or  one  most  easily  fitted  to  a  conical  socket,  and  which 
would  support  the  necessary  pressure  on  the  sides  of  the  stump  in  walking.  In 
these  days,  however,  the  peg  leg  is  rarely  seen  except  amone  the  extremelr  pjw 
class  (the  indigent  negro  population  of  the  South  most  often),  and  the  niutiUtion 
is  not  so  pali)ably  advertised.  With  the  great  advances  accomplished  in  the  lift 
few  years  in  the  manufacture  of  artificial  limbs,  and  the  great  reduction  in  their 
cost  which  has  made  them  attainable  by  almost  all  classes,  the  old  points  of  de^ 
tion  have  radically  changed  and  the  technique  of  amputations,  especially  of  thf 
lower  extremity,  has  been  more  than  ever  subordinatea  to  the  exigencies  of  the 
prosthetic  art. 
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It  nhoiild  be  remembered  that  in  amputations  through  the  continuity 
:jf  tlie  leg  the  weight  of  the  body  is  borne  by  cone-shape<l  sockets  which 
bold  the  stump  very  much  as  if  we  attempted  to  lift  a  person  from  the 
Hoor  by  grasping  the  leg  below  the  calf  with  both  hands.  The  pressure 
IS  tlierelore  circumferential,  and  in  the  leg  the  greatest  friction-  and 
pressiire-i>oint  is  in  the  antero-inferior  surface  of  the  stump,  which  is 
chiefly  used  in  lifting  the  artificial  leg  in  walking. 

Diamctricjilly  op})osed  to  the  old  teaching,  we  now  understand  tliat 
"we  <;:innot  have  too  much  natural  leg.  It  is  the  lever  that  controls  the 
artificial  i>art,  and  the  longer  the  lever  the  better  the  walking  results. 

While  the  majoritv  of  skilled  mechanicd  au:ree  that  it  is  ixnssible  to  fit  an  artifi- 
cial limb  to  any  length  of  lee,  it  is  admitted  there  are  some  bone-sections  that  are 
much  more  desirable  than  others  from  the  purely  prosthetic  or  mechanical  point 
of  view.  Thus,  instead  of  considering  the  point  of  election  to  be  a  handsbreadth 
below  the  knee-joint,  as  it  used  to  be,  the  ideal  point  of  election  is  now  placed  at  the 
Junction  of  the  middle  and  lower  thirds  of  the  tibia — the  point  of  election,  be  it  under- 
fitood,  only  referring  to  the  bone,  and  not  the  soft  parts.  This  leaves  space  enough 
underneath  the  end  of  the  stump  for  the  placing  of  an  artificial  joint  of  the  most 
approved  pattern,  giving  a  stump  of  ample  length  to  provide  sufficient  leverage  to 
enable  the  patient  to  easily  swing  a  substitute,  besides  leaving  the  calf  in  a  cone 
iihape,  that  it  may  be  made  to  assist  the  head  of  the  tibia  in  supporting  and  carry- 
ing the  weight  of  the  body. 

The  tibia  of  an  adult  should  not  be  ampiduted  at  a  iioint  less  than  two 
and  a  half  or  three  inches  from  itji  upper  articxdar  surface ,  as  it  will  flex 
under  the  influence  of  the  stronger  flexors.  The  knee  will  be  useless  as 
an  articulation,  but  it  will  make  an  excellent  stump,  as  it  gives  the  best 
possible  support. 

Bearing  in  mind  tliat  the  most  active  surface  of  the  stump  left  after 
a  leg  amputation  is  its  antero-inferior  angle,  the  greatest  cjire  should  be 
obserN'cd  in  securing  a  stump  that  will  exclude  most  rigorously  all  sensi- 
tive and  weak  scar-tissues  at  this  point.  Hence  all  o]K>rations  must  be 
rejected  which  systematicjilly  throw  the  cicatrix  in  front  of  the  shin. 
The  methofls  which  are  l)est  calculated  to  meet  the  essential  condition — 
the  line  of  scar  posteriorly jJaced — ^are  :  (1)  The  modified  circular  (also 
callc*d  bilateral)  pip  of  Stephen  Smith  ;  (2)  Rruns^  circular  {obliqu4'), 
with  lateral  liberating  incisions  wliich  convert  the  stump  into  an  equal 
(quadrangular)  antero-|K)stcrior  flap  ojwration  ;  (3)  the  long  anterior  and 
shfprt  posterior  flaps,  curved  or  quadrangular  (Teale's) ;  (4)  the  long  aritero- 
external ;  (5)  Uie  siinj)le  long  anterior  jfap  (Bell). 

The  only  exception  to  the  general  rule  is  in  the  supramalleolar  amputations, 
where  Guyon's  very  elliptical  nap,  borrowed  from  the  heel,  can  be  turnea  forward, 
«o  that  the  thick  heel-skin  lies  in  front  and  under  the  tibia,  where  it  is  capable  of 
sujituining  considerable  pressure. 

Any  of  these  methods  will  yield  admirable  stumps,  provided  the  following  con- 
ditions are  complied  with :  (1)  That  there  shall  be  an  ami)le  sufficiency  of  well- 
nouriihed  flaps;  (2)  that  the  projecting  antero-inferior  angle  of  the  tibial  crest  be 
rounded  off;  (3)  that  the  fibula  be  cut  at  a  higher  level  than  the  tibia,  so  as  to 
favor  a  conical  formation  of  the  stump;  (4)  that  the  scar-tissue  be  keptawav  from 
the  antero-inferior  angle  or  surface;  (5)  that  the  end  of  the  stump  be  mobile  and 
not  adherent  to  the  bone  (which  is  best  obtained  by  retaining  solid  musculo-cuta- 
neoua  flap**  and  periosteal  cuffs) ;  (G)  that  the  nerve-trunks  be  cut  high  up  above 
the  peripheral  hne  of  pressure. 

At  the  Supramalleolar  Point — Guyon's  Amputation   (see  Fig. 
265). — Make  an  elliptical  cutancMuis  iucision  which  crosses  the  heel  below 
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the  tendo- Achilles  attachment,  and  reaches  a  point  one  inch  above  tbe 
lower  articular  edge  of  the  tibia  anteriorly.  Dissect  up  a  solid  flapjui- 
teriorly  from  the  neel,  cutting  through  the  tendo- Achilles  at  it*  iKtr- 
tion,  hu^ing  the  bone  ail  the  way.     Divide  the  anterior  extensor  Icd- 


Guyon's  «upnm>lleolar  ijiiputatlon  (Fanbeurt. 

dons  transversely — by  transfixion  preferably — and  saw  the  bonep  abiiw 
the  malleoli,  so  that  the  lower  or  heel  end  of  the  ellipse  may  1)0  broughi 
distinctly  forward.  Be  careful  to  cut  the  post-tibial  ner\-e»  high  up.  •" 
that  they  shall  not  be  exposed  to  pressure. 

At  the  Point  of  Eleolion  (junction  of  middle  and  lower  thinln  "f 
tibia)  (Plate  XIII.,  I.). — Commence  an  incision  with  a  large  wTiliieliii 
the  centre  of  the  anterior  surface,  and  carry  it  downward  along  thesidv 
of  the  leg,  so  as  to  make  a  slightly  curved  flap  with  its  convexiiv 
below :  when  the  incision  passes  over  the  prominent  part  of  the  Icj; 
toward  the  posterior  surface,  incline  it  upward  until  the  middle  of  tln' 
limb  is  reached,  where  it  aliould  be  contintie<l  directly  np  (on  the  nipkei 
plan)  to  the  point  at  which  the  bone  is  to  be  divided  ;  make  a  similar 
incision  on  the  opposite  side.  Dissect  the  skin  up  to  the  extent  of  one 
inch  in  the  adult  leg  (two  inches  in  the  thigh).  Now  make  a  circulur 
division  of  the  muscles  to  the  bone  with  a  long  knife.  Saw  the  bone  ai 
this  point,  and  direct  an  assistant  to  seize  and  hold  the  extremity  fimilv 
with  strong  bone-forceps.  With  the  elevator  raise  the  ix'rintiteum  fmni 
the  tibia  to  the  point  where  the  latter  is  to  be  cut ;  divide  tlie  lione  apiin 
at  the  base  of  the  periosteal  flap  (half  a  transverse  diameter  of  It^  fr"Oi 
edge  of  retracted  flap  to  the  last  saw-liiie).  The  fibula  must  l»e  cut  ata 
higher  point.  The  Gowan-Wyeth  exsector  is  ad vantageon.il y  nscdhen: 
a  narn>w  metacar])nl  saw,  or  even  a  chain-snw,  will  effect  the  division  of 
the  fibula  with  little  injury  to  the  soft  parts. 

The  Htump  left  by  this  amputation  in  covered  by  the  int^ument  intrrnill.v- 
the  porir>steuu  externally  (in  youn;;  children  the  periosteal  cnffii  not  denirsble.w 
the  bone  is  reproduced  too  rapidly  and  a  patholoeical  conicity  of  jlnoip  <fiH 
result),  while  the  intervening  tissues — muscles,  vessels,  and  nerves — have  not  bwa 
disturbed  io  the  dissection.    The  periosteal  flap  falls  like  a  hood  ov«r  lli<  eod  of 
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tiie  bone;  the  skin-flftps  lie  in  contact  without  tension ;  the  drainage  is  direct  from 
tihe  angle  behind.  Wnen  cicatrization  is  complete  the  cicatrix  lies  posteriorly  to 
^e  end  of  the  stump ;  the  terminal  cushion  is  freely  movable,  and  the  bone  does 
not  undergo  the  usual  amount  of  atrophy. 

This  method  is  described  in  detail,  owin^  to  the  importance  of  the  correct  prin- 
ciples of  flap-formation  that  it  illustrates  in  this  most  important  region.  This 
method  of  amputating  is  much  more  tedious  than  the  old  rapid  circular  with  cuff 
or  flaps,  and  is  therefore  not  very  popular  with  the  rapid  amphitheatre  teachers  of 
the  old  school,  but  die  admirable  stump  that  results  from  it  amply  compensates  for 
the  time  taken  in  its  execution. 

In  this,  as  in  other  solid  flap  or  periosteal  operations,  the  metallic  retractor 
shields  of  McCurdy  will  be  found  to  be  of  some  service  in  protecting  and  retract- 
ing the  soft  parts. 

Bruns'  Method. — Draw  the  skin  up  strongly  and  make  an  oblique 
circular  incision  down  to  the  bone  at  a  distance  below  the  future  saw- 
line  equal  to  two-thirds  of  the  diameter  of  the  leg  at  the  saw-line. 
Liberating  incisions^  about  two  inches  for  adults,  are  carried  upward 
from  the  circular  incision,  dividing  all  the  soft  parts  over  the  inner 
border  of  the  tibia  and  the  outer  aspect  of  the  fibula.  Without  dis- 
turbing the  attachments  of  the  skin  and  underlying  soft  parts,  the 
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Fig.  267. 


Keetley's  dermatoplastic  amputation  of  foot,  necessitated  by  extenMivc  ulcer  (Chalot). 

periosteum  is  carefully  raised  from  the  tibia  and  fibula  as  high  as  the 

lateral  liberating  incisions  extend,  and  first  the  fibula  and  then  the  tibia 

are  sawn  through.     The  tibia,  as  in  other  operations,  is  cut  obliquely  to 

prevent  angular  projection  of  the  crest.     This  amounts  to  a  subperiosteal 

excision  of  the  bones  of  the  leg,  and  leaves  an  exceedingly  serviceable 

and  well-protected  stump.     The  angles  of  the  fla})s  can  be  rounded  off 

if  preferred.     When  finished  this  leaves  a  double  antero-posterior  flap 

stimnp. 

Atypical  Methods, — In  conditions  which  admit  of  supramalleolar  amputations 
in  the  poor  class  it  is  desirable  to  obtain,  if  possible,  a  pressure- bearing  stump 
upon  which  the  patient  can  walk  without  the  necessity  of  wearing  expensive 
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apparatus.  When  a  good  heel-flap  can  be  obtained  Uu^on'a  method  (Fig.  265)  will 
be  all-sufficient.  NeA'ertheleas,  Bier  of  Kiel  has  attempted  to  solve  the  problen  in' 
chiBeliing  a  piece  of  the  tibia  and  placing  it  horizontallj  agaiast  the  femaiiiiig 
end  of  tne  bone,  bo  as  to  form  a  kind  of  artificial  foot.  This  shortens  the  leg  loo 
much,  and  is  hence  worthier.  Kummcr  of  Geneva  proposes  to  preeerre  >  lunf 
posterior  heet-flap  which  remains  attacked  to  the  lee,  but  not  attached  to  die  twiu, 
until  a  pertectly  healthy  granular  surface  has  forniea.  This  is  usually  in  fniiraM 
a  half  weeks,  during  w^ich  time  the  flap  shrinks  up  considerably,  and  al turn  itcplf 
to  become  attached  to  the  bone  surface  by  secondary  sutures  (Plate  XIII.,  landK), 


The  Knbb. 

When  disarticulation  lias  been  decided  upon,  it  is  best,  if  possible,  to  fullni 
Brinton's  suggestion  (1873)  to  pFeserve  the  semilunar  cartilagee.  By  this  Dctnt 
the  ligamentous  covering  of  the  knee  is  preserved,  and  all  the  fascial  relatioiii  in 
preserved  intact,  whiob  eventually  prevents  retraction  and  guards  against  the  pro- 
jertion  of  the  condyles.  This  is  totally  contrary  to  the  opinions  of  prosthelic 
writers  of  authority,  who  advocate  a  total  abandonment  of  disarticulation  ai  llie 
knee,  and  who,  judging  purely  from  the  standpoint  of  mechanical  convenience ud 

Fn;.  208. 
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economy,  universally  claim  that  the  ideal  knee  operation  and  point  of  selt 
sliould  be  three  inches  above  the  joint,  and  that  Gritti's  supracondyloid  operil-^., 
affords  much  better  stumps  than  a  simple  disarticulation  (Fig.  268).  All  prosthetic 
mechanics  do  not  deny,  however,  that  a  simple  knee  disarticulation  oSen  s»y 
insunnoun table  obstacles  to  successful  prosthesis,  and,  aa  this  operation  is  unqpff- 
tionably  superior  from  the  anatomical  and  surgical  (conservative)  points  of  fit*i 
we  shall  give  it  due  consideration  (Plate  XIII.,  I  and  K). 

The  ativnntage  of  dmiriiculntion  over  the  simpler  iind  more  brilli 
looking  amputation  through  or  above  the  femoral  coudyles  are 
and  striking : 

(1)  There  is  less  shock,  less  hemorrhage,  less  loss  of  limb,  and 
liability  to  infect  the  connective-tip.siie  planei^  or  marrow-canal; 

(2)  Imjwrtant  mnMcukr  atlaohments  are  left  iindisttirbe<l,  and 
is  little  muscular  retraction  ; 

(3)  The  stump  is  an  excellent  one,  capable  of  great  mobility  audi 
bearing  direct  pressure. 

The  c(ynditions  for  a  mirrenK/ul  ingaiilcti/afion  are — (1)  That  the  jiMJm 
must  be  absolutely  healthy,  free  from  injury,  disease,  or  infection; 
(2)  that  the  necessary  ample  flap  can  be  secured  from  the  anterior 
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r&ce  of  the  leg  to  thoroughly  cover  the  large  condyloid  surface  with- 
t  tension ;  (3)  that  the  patella  and  semilunar  cartilages  should  be 
taiaed  (this  is  not  absolutely  necessary-,  but  desirable);  (4)  that  the 
tenor  i4urface  of  the  stump  shall  be  free  from  all  scar-tissue. 
The  length  of  the  anterior  fliip-covering  can  be  readily  estimated  by  cutting 
lap  from  the  anterior  Murface  of  the  leg,  which  shall  measure  the  length  of  the 
rucondyloid  diameter  of  the  femur,  from  the  line  bouDding  the  patella  to  the  point 
interior  Hection  in  a  semiflexed  position  of  the  limb.  Tbia  will  correspond,  as 
ule,  to  a  point  one  inch  below  Che  tubercle  of  the  tibia  and  will  furnish  ample 
ering  for  the  condyles. 

Uethods  of  Election. — Stephen  Smith's  Bilateral  (or  "hooded 
;>")  Method. — With  a  large  9cali>el  commence  an  incision  about  one 
h  below  the  tubercle  of  the  tibia,  and  cut  to  the  bone ;  carry  it  down- 
rd  an<l  forward  beyond  the  curve  of  the 
e  of  the  1^,  thence  inward  and  backward  Fio.  269. 

tlje  middle  of  the  leg,  thence  upward  to  ^ 

-  midille  of  the  popliteal  space.     Rcp<»t  J^^IH 

K  incision  np<m  the  opposite  side ;  raise  '^  ^iHlil 

i  flap,  consisting  of  all  the  tissues  down  ^^^., 

the  l)one,  until  the  articulation  is  reached,         ^  ')' 
■ide  the  lateral  ligaments,  and  enter  the  ^^   _ 

nt  and  never  its  connections  intemallv 

i  exti-rnally.  ^^'""p  ""  uKt kn^!""" '""™" 

Be  csitecially  careful  with  the  internal 

I,  which  should  be  prolonged  downward  a  little  more  than  the  external 
trovide  suflicieiit  ajvoring  for  the  internal  condyle,  which  is  longer 
larger  than  the  external. 
By  this  method  a  well-rounded  stump  is  obtained  with  a  cicatrix 
k  in  the  intercondyloid  fossa. 

Otiier  methoda  nf  disarticulating  the  knee-joint  that  also  compl^v  with  eeaential 
litioHH  of  sufficient  flap-covering,  and  that  leave  the  Hcar-line  m  the  posterior 
oral  surface,  are  the  anterior  elliptical  incision  (of  Baudcns),  the  circular  with 
■eterior  liberating  incision  (Chalot's),  the  long  anterior  flap  method  of  Pollock, 
the  bilateral  flap  of  Pick ;  but  none  of  tikese  is  superior  to  the  hooded  flap  of 
th,  previously  described. 

Amputation  op  the  TmoH. 
Through  the  Condyles. — The  oascous  section  of  the  femur  is  made 
.he  Iwise  of  the  condyles,  about  the  level  of  the  tubercle  for  the  inser- 
I  of  the  alnluctor  magnus  tendon,  or  a  little  above  this  spot.  At  this 
el  the  medullary  canal  is  not  opened,  as  it  begins  one  or  two  inches 
her  in  the  narrower  part  of  the  shaft.     The  saw-line  corresponds  to 

epiphyseal  line,  winch  in  children  must  be  removed,  for  fear  of 
jndar)'  growth  of  bone  and  conical  overgrowth  of  stump.  If  the 
ella  is  removo<l  as  in  C'artlen's  amputation,  groat  retraction  must  be 
tectcd  in  making  the  mnst^ular  section,  and  due  allowance  must  be 
lie  for  this  in  cutting  the  anterior  flap. 

Methods  of  Election. — Ouilen'n  fraiuicondy/oid.  (1846)  consists  in 
ecting  a  rounded  and  semioval  Hup  of  skin  and  fat  from  the  front  of 
j<Mnt(one  diameter's  length  from  the  point  of  osseous  section), divid- 

everythiug  else  straight  down  to  the  boue,  and  sawing  the  bone 
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slightly  above  the  plane  of  the  muscles,  thiiB  forming  a  flat-feoed  «ui 

with  a  bonnet  of  skin  to  fall  over  it.     The  patella  is  divided  imnnl 

ately  above  its  upper  border,  and  is  thus  excluded  from  the  Etomp, 

Lit^  modifiecf  this  operation  by  cutting  a  short  posterior  flafi 


GriUi's  o«te<^adic  operation  (1857)  consists  not  only  in  rfino™ 
the  condyles,  but  also  of  sawing  the  articuiar  surface  of  the  patella  u 
placing  its  cut  siirfiice  upon  the  sawn  condyles  for  the  purpoiie  of  jwni 
ing  union  of  the  bones  (Fig.  268). 


Ampulatlon  of  thigh  by  Keudiirlbr' 


'UiJ.chlH']  applied. 


Stokra's  mpi-acon<lyloid  modification,  which  has  been  generally  sul 
tute<l  for  the  original  Gritti,  consists  in  dividing  the  femur  highern] 
a  point  from  one-half  to  three-quarters  of  an  inch  above  the  eond; 
The  section  of  the  femur  at  this  level  is  more  nearly  equal  in  sire  to 
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the  divided  patella.  The  patella  at  this  point  is  Dot  pulled  up  by  the 
adrioepri  as  easily  as  in  the  lower  or  tranecondyloid  section  of  Gritti, 
The  bones  are  kept  in  ponitiou,  either  by  cliwel^  suturing  the  soft  parts  above 
patella  to  the  posterior  flup  or  by  wiring;  which  is unnecemary.  Stokes  also 
ItBes  the  Bection  of  the  soft  parts,  ho  that  an  anterior  oval  flap  is  fashioned 
ch  readies  from  a  point  one  inch  above  either  condyle  to  a  point  just  below  the 
:rcle  of  the  tibia.  A  posterior  flap  is  also  formed  (Gritti  cuts  only  one  long 
iriur  flap)  which  is  at  leaat  one-third  of  the  length  of  the  anterior  flap. 
Intercontlyloid  fn^eojtUulic  ampviaiion  of  Sabaiiejeff  (\^dO).—lB  some 
eptional  ca.-'es  this  operation  may  finti  application.  It  consists  in 
ting  a  section  of  tlie  femur  through  tlie  condyles,  A  Kwtion  of 
a,  including  the  tubercle  with  the  patellar  tendon  attached,  is  then 
iseil  and  sutured  to  the  »awn  femoral  surface,  as  shown  in  Fig.  270. 
Through  the  Shaft  and  Upper  Portion. — Conservatism  should 
L>  here.  Save  every  inch  of  the  femur  u]»  to  the  trochanteric  line, 
I  above  this  line  disarticulate  at  the  luji.  Every  method  of  amputa- 
n  has  been  applied  here  with  greater  or  less  success. 
Anatntnind  FoinU. — (1)  The  skin  on  the  inner  abductor  and  flexor  Hurfaces 
a  greai  tendency  to  retraction ;  hence  circular  incisions  through  the  lower 


4  should  be  made  oblitjuely  downward  to  compensate  for  the  unequal  rotrac- 
of  the  skin.  An  oblique  ttection  will  become  a  circular  aitcr  the  skin  has 
4cted. 

[2)  The  thigh  musclci  retract  very  unequally  when  divided,  this  retraction 
>g  most  conspicuous  in  the  hamstring  miucles  postcriurly  and  on  the  inner 
of  the  adductors,  owing  to  their  separate  attachment  to  the  pelvis.  Hence  the 
^tion  of  Dawbarn,  Brown,  and  others  to  tcnotoniize  the  liamntringn  before 
>utatioD,  so  that  full  retraction  may  take  place  before  tlie  amputation  in  made. 
Tliere  are  over  twenty  rec^niied  incthnds  of  amputating  the  thigh,  and  there 
insiderable  division  of  opinion  among  leading  nuthorilica  an  to  which  should 
)referrcd,  the  circular  or  the  flap  method  (Plate  XJIT.,  L). 
For  the  rea.sons  given  elsewhon'  we  wonhl  iinhe.sitatiiigly  recommend 
fitllowing  section  of  the  thigh,  from  the  supmcondyloid  line  of 
tti  to  the  trochanters : 

The  circular,  modified  hy  f/iriiiff  it  Kuffipicnt  ob/iifttUi/  doinitrai-d  to 
■pensnte  /or  the  cutaneotm  ontl  mvwu/tir  rdrndion,  and  by  adding  an 
!mal  lilicmting  inci^on  on  the  outer  aspect  of  the  limh  (Wyeth), 
hy  making  two  liberating  im-isions  on  eaich  side  from  the  circnlar 
!  to  the  level  of  the  osiscous  section  (Kiivaton).  Whenever  the  <!ir- 
tr  is  made,  the  subperiosteal  or  juimiHTinstcal  solid-flap  s(.<ctJon  is 
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referred  to  with  verj'  short  skin-cuff.  The  preferred  circular  me^id 
is  identical  with  that  dcBcribed  in  the  aectioa  on  methods  of  anipuUtiio. 

The  bilateral  solid  flap  (or  hooded  flap)  metliod  of  Stephen  SuidL 
The  procedure  is  the  same  here  as  in  the  leg,  and  much  simplified  In 
the  presence  of  one  bone. 

Keiidbrfer'B  Method, — This  is  virtually  a  circular  with  lateral  bV 
erating  incisions — only  differing  in  the  fact  that  the  osseous  eectioa  ia 


Sune;  bone  divided . 


made  first  and  the  flaps  cut  afterward.  It  is  especially  indicated  wbn 
the  disturlmnce  of  the  soft  parte  and  skin  must  be  reduced  to  a  nuBi- 
mum  (amputation  for  senile  and  diabetic  gangrene,  etc.). 

By  anv  of  these  three  methods  perfect,  movable,  well-protected,  tti 
wcll-pad(!cd  Htumjts  are  obtained.  The  scar-tissue  is  all  tliruwn  bort- 
wurd,  away  from  the  terminus  of  the  stump,  owing  to  the  seconbn 
contraction  of  the  flexors  and  adductors. 

Thb  Hip-joint. 

Disarticulation  at  the  Ilio-femoral  Articulation. — The  indication 
for  di^rticulation  are  furnished  by  all  injuries  or  diseases  which  impli- 
cate the  femur  up  to  the  trochanteric  lines.  The  notable  exception  i« 
this  rule  of  eonscr\'atism  is  in  malignant  disease  of  bone,  e^necialK 
medullarv  growths  connected  with  the  middle  and  upper  thinl  of  ibe 
femur.  Here  tlie  tendency  to  recurrence  will  l>e  diniiuishixl  bv  lii.'af- 
ticulating  through  the  joint. 

Anaii/mieal  Landtitartt.—-The  hip-joint  is  most  accessible  and  eaaily  openfd 
from  tlie  front.  The  pubic  spine  is  on  a  level  with  the  great  trorhaoter.  Tbc 
summit  of  tlip  prpat  trochanter  is  on  a  level  with  the  hip-joint.  The  impfirum 
vcsBele  are  the  femoral  and  ita  branches,  which  lie  on  the  an tero- internal  *.•[*<* 
nf  the  joint.  The  femoral  is  separated  from  the  capsule  of  the  hip  br  ibt 
niLiscle,  upon  which  it  lies.     The  sciatic  and  its  branches  are  the   moet  inipiTtiat 

Special  precautions  must  be  taken  against— (1 )  ihoet  ,■  ( 2)  /lemerrlmgi. 
Thorou^li  htemostasis  is  the  surest  way  of  preventing  shock.  Prophylactic  inin- 
venoiM  injection  of  hot  normal  saline  solution  (about  40  gr.  chloride  of  aodiuni  m 
1  pint)  is  the  most  efficient  mode  of  preparing  a  patient  who  needs  stiraulitioB. 
In  every  cai>e  in  which  shocl;  exists,  or  tiiere  is  traumatic  antemia  from  antecr<ieiil 
lirmorriiace,  inject  the  saline  solution.  In  every  case  in  which  aerioiu  shock  i» 
apprehended  espuse  the  median  basilic  in  the  arm,  and  have  it  ready  to  rwdn 
the  cannula  and  hot  saline  solution. 
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Prophylactic  haBinostajsis,  with  the  view  of  controlling  the  femoral 
csirculation^  has  been  attempted  with  more  or  less  success  by  several 
anethods :    Cbnipresfdaii    of   the    abdomiiwi    (wria    mechanically   with 
'€>oumiquets^  Lister's,  Esniarch's,  etc.,  or  by  the  hand,  of  which  Mac- 
Owen's  recently  proposed  method  is  the  best ;  corapresifion  of  the  common 
iliac  through  tJie  rectum,  mechanically  with  DavT's  lever ;  with  the  hand 
^Woodburj''8  plan);  by  direct  compression  of  the  iliac  trunks  intra- 
jHJritoneally,  or  extra-peritoneal ly  by  compressing  the  common  femoral 
over  Poupart's  ligament  with  the  finger;  by  preliminary  ligation  of  the 
iliac  or  femoral  arteries  and  veins ;  by  elastic  circular  ccmstriction,  as 
adapted  from  Esmarch  by  Jordan ;  by  AVyeth's  method,  transfixing  the 
limb  with  skewers  which  are  passed  transversely  through  the  rfK)t  of  the 
limb  between  the  joint-capsule  and  the  artery,  and  compressing  the  soft 
parts  al)ove  with  an  elastic  cord  tied  in  a  figure  of  8  ;  or  by  using  two 
skewers,  one  in  front  and  one  behind  the  femur  (Tredelenburg  and 
Newman) ;  or  by  transfixing  the  thigh  antero-j)osteriorly  (Myles)  and 
applying  the  figure  of  8  laterally  ;  or  by  a  preliminary  dissection  of  the 
vessels  and  their  compressi<m  with  a  special  compressor  (Dillon  Brown, 
1895) ;  or  by  excising  the  femoral  heiul  by  external  incision  and  com- 
pressing the  anterior  and  posterior  halves  of  the  limb  separately  with 
elastic  bands  (Senn). 

All  of  these  methods  have  been  used  with  greater  or  less  sucxsess  by 
their  inventors,  and  may  have  some  advantages  in  special  (»ases,  but  none 
can  compare  in  their  general  applic4ition,  thoroughness,  simplicity,  and 
wide  range  of  usefulness  with  Wyeth's  method,  which  must  be  consid- 
ered the  method  of  election. 

Wyeth's  Bloodless  Method. — Steps. — (1)  Expose  the  median 
basilic  or  cephalic  in  the  arm  in  readiness  for  saline  infusion.  Place  the 
patient  with  the  trunk  on  the  edge  of  the  table.     Lower  the  trunk. 

Fig.  275. 


Wyeth's  bloodless  method :  pins  InHcrted  and  tubo  applied. 

Elevate  the  limb  and  milk  it  to  empty  it  of  bkHxl,  or  apply  Esmarch's 
bandage  from  toes  to  trochanters  according  to  general  rules. 

(2)  While  the  limb  is  still  elevated  or  the  Esmarch  bandage  is  in  jM)si- 
tion  a  large  mattress  needle  or  skewer,  about  three-sixteenths  of  an  inch 
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iu  diameter  and  ten  inches  long,  is  introduced  one  inch  below  the  ani^ 
nor  superior  spine  of  the  ilium  and  slightly  to  the  inner  side  of  tlui 
prominence.  It  is  made  to  traverse  superficially  the  muscles  and  &m 
in  the  outer  side  of  the  hip,  emerging  on  a  level  with,  and  about  thiw 
inches  from,  the  point  of  entrance.  Another  needle  is  now  made  to 
enter  one  inch  below  the  level  of  the  crotch  internally  to  the  sapbetKHK 
opening,  and,  passing  squarely  through  the  adductors,  oonicts  out  an  inrk 
below  the  tuber  ischii.  The  points  arc  at  once  shielded  by  bits  of  coA 
to  prevent  injury  to  the  hands  of  the  operator.  No  important  stnietuw 
are  endangered  by  these  skewers.  A  piece  of  strong  white  nibl)er  tuW, 
half  an  inch  in  diameter  and  long  enough  when  tightened  in  {K»^ition  to 
go  five  or  six  times  around  the  thigh,  is  now  wound  ver>'  tightly  amund 
and  above  the  fixative  needles  and  tied.  If  the  Esmareh  uandage  hu 
been  employed,  it  is  now  removed.  By  using  the  skewers  and  nm- 
strictor  high  up  in  this  way  the  absolute  occlusion  of  everj'  vessel  at  the 
level  of  the  hip-joint  safely  above  the  field  of  operation  is  secunMl,  pe^ 
mitting  the  disarticulation  to  be  completed  and  the  vessels  secured  befims 
the  tourniquet  is  removed. 

(3)  Division  of  the  soft  parts.  In  the  formation  of  the  flaps  the 
surgeon  must  be  guided  by  the  condition  of  the  |)arts  within  the  fi<fld 
of  operation.  When  permissible  the  following  method  seems  ideal: 
About  six  inches  below  the  tourniquet  a  circular  incision  is  made,  and 
this  is  joined  by  a  longitudinal  incision  commencing  at  the  tourniquet 
aud  passing  over  the  trochanter  major.  A  cuff  that  includes  the  sub- 
cutaneous tissues  down  to  the  deep  fascia  is  dissected  off  to  near  the 
level  of  the  trochanter  minor.  At  about  the  level  of  the  tnx^hanter 
minor  the  remaining  soft  parts,  together  with  the  vessels,  are  divicM 
down  to  the  bone  by  a  circular  cut,  and,  in  order  to  facilitate  the  sc&n-h 
for  the  vessels,  the  soft  parts  are  rapidly  removed  from  the  femur  fee 
several  inches  below  the  line  of  the  divided  muscles. 

At  this  stage  of  the  operation  the  large  vessels,  veins  as  well  i» 
arteries,  should  be  tied  with  good-sized  catgut.  Now  leave  the  entire 
extremity  intact,  and  use  the  full  length  of  the  limb  as  a  lever  in  divid- 
ing the  head  of  the  bone.  When  the  large  and  easily  recognized  vessek 
have  been  secured,  the  muscular  attachments  to  the  extremity  of  the 
bone  are  lifted  off  with  scissors  or  knife,  keeping  along  verj'  close  to  the 
bone.  After  dividing  the  capsule  of  the  joint  forcible  elevation,  abdm^ 
tion,  and  adduction  of  the  thigh  permit  the  entrance  of  air  al>out  the 
s<K'ket,  and  at  the  siimc  time  rupture  the  ligamentum  teres.  The  dt- 
articulation  is  tliiis  n^adilv  effected.  Trv  to  sever  all  known  anatomical 
arteries  before  loosening  the  elastic  constriction.  In  this,  as  in  othrr 
amputiitions  through  thick  muscular  areas  where  small  retracted  arterial 
branches  are  likely  to  give  trouble  in  finding  them,  after  securing  tlw 
main  l)ranches,  such  as  the  two  femoral,  circumflexes,  and  sciatics,  itwll 
he  an  ex|KHlitious  ])lan  to  |)ass  deep  catgut  sutures  through  the  great 
masses  of  muscle  all  the  way  up  across  the  cut  surface,  and  to  tie  tliKW 
firmly.  In  this  way  dead  spaces  are  obliterated,  the  muscles  are  l>r(»aght 
together,  and  compressicm  exercised,  which  prevents  bleeding. 

In  some  extremely  weak  cases  in  which  shock  is  to  be  feared  it  mar  be  *afrrto 
amputate  the  soft  parts,  secure  the  vessels,  and  saw  through  the  bone,  leaTinir  the 
femoral  head  in  the  socket  and  the  wound  open  and  covered  with  an  antueptic  or 
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«ptic  dressing.    After  the  patient  has  fully  recovered  the  enucleation  of  the  bone 
LQ  be  safely  enected.    If  in  spite  of  ligatures  and  deep  catgut  sutures  the  oozing 
considerable,  the  wound  can  be  tamponed  with  a  dr^r  iodoform  pack,  over  which 
it  flaps  are  temporarily  sutured  with  a  view  of  secunne  firm  pressure. 

At  least  forty -five  other  methods  of  disarticulating  the  hip  could  be  described, 
at  of  all  these  we  prefer  to  limit  our  selection  to  the  preceding  method,  which  is 
composite  of  several  of  the  older  and  best  procedures,  and  because  in  its  perfect 
BOiostasis  it  exhibits  the  latest  and  most  practical  phase  in  the  evolution  of  this 
ice  formidable  operation. 


Iausbs  of  Death  and  Oomparativb  Mortauty  after  Ampu- 
tations. 

The  imznediate  causes  of  death  are — (1)  hemoiThage ;  (2)  shock; 
i)  exhwtstian ;  (4)  air-  or  fat-emholmn ;  (5)  dandental  complications 
■om  the  toxic  effect  of  anaesthetics  or  pre-existing  diseases. 

The  secondary  causes  of  mortality  are  the  various  infections ; 
deomyeHiiJi ;  gang^rene  from  atheroma  or  diabetes;  secondary  hemor^ 
hage. 

In  considering  the  general  mortality  of  amputations  a  comparison  between 
le  preantiseptic  and  the  modern  aseptic  period  will  be  instructive.  Le^ouest, 
hose  statistics  were  based  upon  the  military  experience  of  the  Crimea,  arrived  at 
le  following  results :  Finders  and  metarcarpals,  13  per  cent. ;  toes,  18.9 ;  tibio- 
irsal  disarticulations*  23.2;  metatarsal  and  partial  foot  amputations,  38;  leg, 
^.9 ;  thigh,  74 ;  disarticulation  of  knee,  87 ;  hip-joint,  87.7 ;  wrist,  35 ;  forearm, 
1.1 ;  arm,  47.7 ;  elbow,  48  ;  shoulder,  59.5. 

Operations  on  the  upper  are  less  fatal  than  those  at  corresponding  points  on 
se  lower  extremities,  because  (1)  they  are  smaller  in  size;  (2)  they  are  nearer  the 
entre  of  the  circulation ;  and  (3)  they  are  less  likely  to  suffer  from  septic  infection 
inus,  genitals). 

The  mortality  of  the  modem  period  as  exhibited  in  American 
►ractice  is  well  shown  by  Dr.  J.  F.  Erdman  in  his  statistical  report  of 
03  major  amputations  from  the  records  of  eight  leading  hospitals  of 
"few  York  City.*  In  ten  years  there  were  703  single  amputations,  with 
09  deaths,  or  15.5  per  cent,  mortality,  irrespective  of  cause  (injury  or 
lisease). 

By  subdividing  the  whole  group  into  sections  Erdman^s  statistics 
ield  the  following  results: 


Wrist 1.  per  cent. 

Forearm     ....    1.4 

Elbow 0. 

Arm 18. 

Shoulder     ....  25.        " 


« 


<i 


Foot . 
Leg  . 
Knee 
Thigh 
Hip  . 


7.8  per  cent 
12.         ** 
13. 
21.5 
34.4 


n 
II 


u 


'he  mortality  of  the  hip  amputations  is  certainly  here  in  excess  of  the 
^ults  obtained  by  Wyeth's  method,  as  estimated  by  this  author  from 
le  eases  reported  by  various  operators.* 

The  most  favorable  results  have  been  obtained  by  an  American  operator, 
iT.  L.  Estes  of  Pennsylvania,  who  reports  294  single  amputations,  performed  by 
imself,  chiefly  for  traumatism,  with  a  mortality-rate  of  but  4.6  per  cent.  The 
ime  surgeon  reports  51  double  synchronous  major  amputations,  and  9  deaths,  or  a 
eneral  mortality-rate  of  17.66  per  cent.  This  is  a  remarkably  good  result,  con- 
ideriofi:  that  the  mortality  until  quite  recently  was  enormous  (44.  per  cent,  in  some 
f  the  best-equipped  modern  clinics;  Schede). 

»  Vide  AnnaU  of  Surgery,  pp.  358-362,  vol.  xxii.,  1895. 
^Proceed.  N,  Y.  State  Afed.  Asso'n,  Oct.,  1893. 
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After  the  saving  of  life  and  the  removal  of  the  offendit^  ptn,  ^ 
object  of  every  amputation  is  to  provide  a  healthy  stump  tW  «iU 
render  the  greatest  possible  service  to  the  bearer  in  after  life. 

A  good  stump  IS  characterized  by  it«  regvlar  outline,  itttjif 
solidity,  mobility,  paintestmess,  and  eapacUy  /or  reaating  JtvUm  a4 
pressure  at  exposed  paiis.  The  hone  should  be  amuly  covered,  and  ibi 
skin  covering  it  should  not  he  adherent  to  its  surface  ;  the  /mt  fbtnU 
be  linear  if  possible,  and  completely  hidden  in  a  narrow  groove  in  tk 
most  inactive  suriace.  In  shape,  especially  in  the  lower  extiemitT,  it 
should  be  like  a  gradually  decreasing  cone  with  a  well-roiiraled  outUv 
and  free  from  uneven  surfaces.  For  prosthetic  purpo)<es  it  mu*it  he  <i 
sufficient  length  to  provide  leverage  with  which  to  swing  an  artifiiiJ 
limb,  and  possess  the  firmness  to  bear  the  contact  with  the  socket,  iW 
both  the  natural  and  artificial  socket  may  now  move  and  be  onfrat«4lH 
one  (Truax). 

The  bad  stump  is  characterized  by  a  deficiency  in  the  prnxilii^ 

Dualities,  and  is  usually  associated  with  cither  one  of  the  followit^  cn- 
itions ;  viz.  conicity  (pathological  or  physiological),  ulcention  of  Ae 


Ideal  stump.  Bad  b-tunip,  bin-auiwn»terli)r  flap  au  cults' 

■hon,  and  there  hw  been  nval  relwm 
of  all  8c>n  tiuun  iFanbeuf). 

skin  and  other  sofl  parts,  necrosis  of  the  bone,  neuralgia.  A  l)ad  stump 
may  owe  its  ovil  properties  to  manv  conditions  which  are  not  necesnrily 
associated  with  the  method  ndopted  during  the  amputation.  An  UDpu- 
tation  wound  is  liable  to  all  the  ills  and  misfortunes  which  may  sttm 
the  course  of  any  other  traumatism.  Tims  sloughing  of  tlic  ^kin,  *itli 
excessive  retraction  of  the  soft  parts,  may  be  caused  by  defective  notii- 
tion  of  the  extremity  from  constitutional  conditions  or  nre-exirfins 
visceral  lesions  which  interfere  with  the  venous  return  or  dimini.^h  tiv 
arterial  supply  (senile  atheroma) ;  from  defective  innervation,  jieripbrnJ 
or  central  trophic  lesions  of  the  nervous  system;  certain  infl-ctiua-— 
viz.  erj'sipclas,  malignnnt  rrdema,  also  diabetes.  After  the  stump  hi'al* 
a  large  weak  scar-surface  remains,  which  usually  l>ecomes  painful  x»\ 
eezematous  with  the  least  provocation.  Corns  mnv  also  devclnpuvfr 
exposed  friction -points,  or  adventitotis  hurste  may  fonn  which  inftuw 
easily  and  help  to  make  the  artificial  limb  intolerable.  If  tlii'llai>- 
covering  is  sufficient,  the  soft  parts  may  retract  to  sneh  an  esleni  tliai 
the  bone  nnll  project  iiiikod  at  the  end  or  be  merely  wivered  with  wti> 
tissue :    this  is  the  typical  patliolc^icnl  conical  stump.     If  the  boor 
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omcs  infected,  osteomyelitis  and  necrosis  will  follow.  The  rough  or 
too  rapid  use  of  the  saw  during  the  amputation  is  not  a  rare  cause  of 
necrosis  of  the  bone,  which  frequently  necessitates  reamputation. 

A  secondary  conlcity  of  stumps  is  not  rarely  observed  after  amputations  in 
children,  due  to  tlie  physiological  growth  of  bone  during  development.  This  is 
also  a  not  infrequent  cause  of  reamputation,  and  must  be  borne  in  mind  in  pedi- 
atric practice.  The  stump  may  present  a  healthy  appearance  in  every  respect,  and 
yet  it  may  be  verv  painful  (the  neuralgic  stump),  and  thus  be  more  than  useless 
to  its  possessor.  This  neuralgic  condition  may  be  due  to  adhesion  of  nerves  to  the 
■car  or  pressure  on  these  parts  at  friction-points,  and  is  usually  associated  with 
bulbous  enlargement  or  neuromatous  tumors  of  the  divided  nerve-trunks.  This 
is  also  largely  due  to  the  neglect  of  the  precaution  previously  urged — i.  e,  to  cut 
the  nerves  high  above  the  original  lines  of  amputation,  so  that  they  may  be  pro- 
tected and  prevented  from  contracting  adhesion  to  the  scar. 

The  Gcure  of  the  Stump  after  Healing,  Preparatory  to  the  Use  of 
an  Artiflcial  Limb. — The  tendency  of  stumps,  especially  those  of  the 
lower  extremities,  is  to  remain  a  long  time  enlarged  and  flaccid.  When- 
ever the  amputatcil  extremity  is  allowed  to  hang  in  a  dej)endent  posi- 
tion it  becomes  cedematous  and  cyanotic  from  vasomotor  paresis.  In 
time,  if  not  treated  actively,  it  also  develops  a  tendency  to  accumulate 
fat,  which  makes  it  so  unwieldy  and  thick  at  its  terminus  that  it  inter- 
feres with  tlu;  proj)er  adjustment  of  the  conical  socket  of  the  artificial 
limb.  In  amputations  of  the  leg  below  the  knee  the  stump  will  have 
a  tendency  to  become  flexed  and  the  knoe  stiffened  and  ankylosed  in 
consequence  of  the  unbalanced  traction  of  the  powerful  flexor  muscles. 
The  adjustment  of  an  appropriate  splint  during  the  healing  process,  the 
frequent  bathing  of  the  limb  with  not  water  and  alcohol,  aaily  move- 
ments of  the  joint,  systematic  massage,  and,  finally,  the  application  of 
a  firm  roller  bandage  from  the  extremity  to  the  root  of  the  limb,  will 
correct  these  difficulties  and  will  nipidly  prcj)are  the  stump  for  the  pros- 
thetic appliance. 

How  Soon  after  Amputation  should  an  Artificial  Limb  be 
Applied  ? — The  time  is  variable  and  depends  upon  a  multitude  of  con- 
ditions. The  average  period  is  three  months  (Agncw),  but  the  safest 
rule  is  to  allow  just  as  long  a  time  to  elapse  as  is  necessary  for  the 
thorough  healing  of  the  stump,  ami  no  longtr  (Cook).  If  too  much 
time  be  allowed  to  elapse  after  the  healing  of  the  stump,  the  muscles 
l)Ccome  atrophied  and  inert,  the  joints  stiffen,  and  a  much  longer  pnic- 
tice  is  required  of  the  patient  to  acquire  the  necessary  mastery  of  the 
artificial  substitute  for  the  lost  part. 
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ORTHOPAEDIC  SURGERY. 

By  Robert  W.  Lovett,  M.  D. 


V- 


TORTICOLLIS. 

TorticolliB  is  the  name  applied  to  a  condition  characterized  byi 
deformed  position  of  the  head,  which  is  held  to  one  side  by  a  uniktenl 
contraction  of  the  sterno-mastoid  and  other  muscles.  This  condition  Is 
also  spoken  of  as  wry-neck  and  caput  obstipum.  The  affection  is  either 
congenital  or  acquired. 

Of  the  congenital  form,  (1)  a  class  of  cases  occur  where  the  conditioD 
is  undoubtedly  due  to  that  obscure  cause,  call  it  what  we  may,  which 
results  in  club-foot  and  similar  deformities.  In  these  cases  the  wn- 
neck  is  accompanied  by  other  malformations.  (2)  Abnormal  premurf 
in  the  uterus  is  undoubtedly  the  cause  of  some  cases,  and  is  manifested 
not  only  by  the  twisted  position  of  the  head,  but  in  an  asymmetry  of 
the  craniimi  and  face,  the  side  on  which  the  muscles  are  contracted 
being  the  smaller.  (3)  Inflammation  of  Uie  muscle  undoubtedly  ocxfurs^ 
as  manifested  by  the  pathological  data  about  to  bo  spoken  of.  (4) 
Affections  of  (lie  nerve-centres  and  of  the  nerves  themselves  have  been 
alluded  to,  but  the  theory  rests  upon  no  scientific  foumlation.  (5)  Rup- 
ture  of  the  sterno-mastoid  muscle,  occurring  perhaps  at  birth,  \»  an 
undoubted  cause  of  torticollis.  Of  late  attempts  have  been  made  ti» 
deny  the  existence  of  hsematoma  as  a  cause.  A  case,  however,  lias  been 
reported  by  the  writer  where  a  child  was  seen  shortly  after  birth  with  z 
tumor  in  the  sterno-mastoid  muscle,  evidently  the  result  of  a  tearing  of 
it.     This  case  two  years  later  showed  a  typical  torticollis. 

Acquired  torticollis  results  from  muscular  contraction — (1)  due  1o 
exposure  to  cold,  when  it  is  probably  rheumatic  in  origin  ;  (2)  it  result* 
from  unequal  sight  in  the  two  eyes,  which  makes  it  necessary  to  hold 
the  head  to  one  side  in  reading,  and  which  may  result  in  a  permanent 
contraction  ;  (3)  contraction  of  the  muscles,  and  consequently  wr}'-neck, 
may  occur  from  burns,  injuries,  or  tumors ;  (4)  it  may  be  the  result  of 
a  tonic  or  clonic  muscular  spasm  due  to  some  central  or  peripheral  cause 
affecting  the  nervous  system.     It  may  also  result  from  paralysis. 

Both  congenital  and  acauired  torticollis  occur  most  often  in  children. 

Patmolocjy. — The  pathology  of  the  affection  has  been  determined 
by  autopsy  and  by  pieces  of  affected  tissue  removed  during  operation. 
In  some  instances  the  muscle  appears  normal.  More  often,  however, 
the  contractile  tissue  is  replaced  by  fibrous  tissue.  This  may  be  in 
small  patches,  in  which  case  Volkmann^  and  Vallert*  have  assumed 

»  Cent.  f.  Chir.,  1885,  No.  14.  *  Ibid,,  1890,  No.  38. 
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o«i  tixisteDce  of  a  "  fibroua  myosititj,"  or  the  whole  muscle  may  be  trans- 
"•"noed  int«  a  teniJinouti  band  (Buiwlell,'  Hensinger^J.  Shortening  of 
'^^  muscle  on  the  affected  side  may  be  several  centimetres  (Bouvier,^ 
"i^-on*).  In  u  case  of  congenital  torticollis  mcasurtnl  by  Shaffer"  when 
''*^  [utient  wa^j  six  years  old,  and  again  when  sixteen,  the  length  of  the 
^iisule  was  found  to  be  tlie  same  at  both  times.  In  old  cases  where  the 
*^lsoular  snbstnnce  has  been  replaced  by  Bbrous  tissue  the  muscle  is 
**liGrent  to  the  sheath  by  many  bands,  and  in  some  severe  coses  the 
^^"f>  structures  become  fused  and  cannot  be  identified  (Puval,*Bouvier). 
^  Uc  sternal  fascia  is  more  often  contracted  than  tho  clavicular.  Asym- 
'*^trj'  of  the  liead  and  lower  jaw  exists  in  many  cases  (N6latfln,  Broca, 
^(ifcnbet^,  Witzel^.  After  rectification  this  becumes  more  prominent 
ban  iKjfore.  It  is  said  tlmt  atrophy  of  the  cerebral  hemisphere  of  the 
^>ntract«d  side  may  accompany  the  facial  and  cranial  asymmetry 
.t)iffenbach,  Greffie,*  Broca*). 

Tjoieral  curvtilure  of  Uie  ttpine  is  apt  to  result  from  the  abnormal  posi- 
^on  of  the  head  in  long-continued  oases.  In  many  cases,  in  addition 
o  tlie  contraction  of  the  sterno-mastoid  muscle,  the  posterior  muscles  at 
he  side  of  the  neck,  and  even  the  small  vertebral  muscles,  may  be 
ifTucted.  In  some  cases  the  contraction 
if  tbese  muscles  prtKlominates  so  much  FiO'  278. 

hat  the  atfection  is  spoken  of  as  "pos- 
erior  torticollis." 

Secondary  bony  changes  may  occur  a^  the 
esuU  of  lonfr  continuance  of  the  abDortnal 
toaitton.  The  claviclefi  huve  been  found  of 
ineqaal  leoKth  and  the  carotid  arteries  of  dif- 
ereut  size.  Many  theories  have  been  advanced 
o  account  for  the  aBymmetry  of  the  head  and 

Symptoms. — The  one  symptom  of 
Wrticollis  is  the  abnormal  position  of 
the  head  accompanic<l  by  the  usual 
oiiiscular  contraction.  The  car  of  the  . 
iffceted  side  ia  brtniglit  nearer  ti)  the 
sternum,  the  face  is  rotated  to  the  un- 
affected side,  and  tho  chin  is  soniewliat 
elevated  (Fig.  278).  The  whole  head  ' 
^nerally  tilted  toward  the  affected  side, 

but  this  varies  with  tho  de^rree  to  which  t^,,,!, „ 

the  trapezius  muscle  is  affectwl.     The 

[msition  of  the  head  will  vary  in  many  respects  according  to  the  involve- 
ment of  the  different  muscle.-^.  This  position  may  l)c  spasmodic  or  con- 
stant. If  constant,  reix)sition  is  not  j>ossibIo,  and  an  attempt  to  rectify 
the  position  of  tlie  heau  results  in  bringing  out  as  tense  Imnds  the  sterno- 

■  VogePn  .V«u*  Mai.  BihI.,  1762,  v.  189. 

'Berieht  nwi.  d.  Antkrop.  Aitrtatl.  iii  Wurdmin,  1826,  p.  26. 

'  Lre.  </«(.  mtr  la  Mai.  dr.  fapp.  Im.,  PariB,  1895,  pp.  77  and  «5. 

*  Diet  atq/.  dm  Se.  mid.,  4me  S^rie.  xvii.  670. 

'Trans.  Am.  Orih.  Ant'n..  vol.  i v.  p.  305.  * Ilrm< d^ Sprrinlitlrii,  1813. 

'  r>eutKL  Z.  ^r  f^ir..  xyiiLfm.  »,tfi.n(pd.  m^/.,  Nov.  16,  1890. 

*  Quoted  by  Redard.  '"Young,  Ortk  Sanjery,  p.  256. 
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mastoid  and  other  afTected  muscles  on  one  side.  Attempts  to  comtt 
the  deformity  in  the  congenital  form  will  not  be  painful,  but  in  the  vio- 
lent spasmodic  form  of  the  affection  are  generally  accompanied  bv  mix^ 
pain. 

Diagnosis. — Although  the  diagnosis  of  torticollis  is  ordinarily  an 
easy  matter,  it  is  sometimes  diiHcult  to  differentiate  it  from  wniral 
Pottos  disease,  where  a  similar  wry-neck  is  not  uncommon.  In  Pott'- 
disease  all  the  muscles  of  both  sides  resist  passive  movement  and  atteiup(f> 
at  reposition  of  the  head.  Pain  is  almost  sure  to  be  present,  ven*  littk^ 
movement  in  any  direction  is  allowed,  the  temperature  is  pmbably  ele- 
vated, and  the  other  symptoms  of  tuberculous  bone  disease  an*  prc?ieuL 
In  torticollis,  on  the  other  hand,  asymmetry  of  the  fece  is  common, 
motion  is  allowed  in  any  direction  except  where  the  muscles  are  om- 
tracted,  and  the  contraction  of  the  muscles  is  always  unilateral. 

Again,  true  wry-neck  may  be  simulated  by  sprains  of  the  neck  resulting  from 
falls,  which  cause  the  heiid  to  be  held  stifSy  to  one  side.  Rheumatism  of  the  ocfk. 
enlarged  and  intiamed  cervical  lymph-nodes,  inflammation  of  the  middle  ear,  uki 
deep  cervical  abscess  in  the  same  way  may  cause  a  position  of  the  bead  wbicL 
simulates  that  of  true  torticollis. 

Prognosis. — The  prognosis  in  congenital  torticollis  is  not  good  **• 
far  as  spontaneous  recovery  is  concerned.  The  deformity  progn-sjjiivck 
increases  up  to  a  certain  point,  when  lateral  deviation  of  the  spine  isaj^t 
to  occur.  Spasmodic  torticollis,  on  the  other  hand,  may  recover  spon- 
taneously. It  may  yield  to  medical  treatment,  but  may  persist  for  }«l^ 
unaffected  even  by  operative  measures. 

Treatment. — The  treatment  of  congenital  torticollis  has  bt^n 
mechanical  and  operative.  The  treatment  by  apparatus  is  unsati^fac• 
tory,  and  for  the  most  part  abandoned  in  modern  ortho])8edic  suip^rr. 
"Why  this  is  the  case  is  easily  understood  if  one  considers  the  |iath<)l<^- 
ical  condition.  The  older  books  on  orthopaedic  surgery  contain  pictun* 
of  an  indefinite  number  of  appliances  used  for  this  deformity,  to  wlik-h 
the  interested  reader  is  referred.  The  writer  wishes  to  advocate  onlj 
operative  treatment  except  in  the  slightest  cases,  where  a  tentative  effort 
at  correction  may  be  made  by  means  of  massage,  head  suspension,  aud 
vigorous  manipulation.  If  it  is  desired  to  try  mechanical  treatment, 
the  ap|>aratus  described  in  connection  with  the  operative  treatment  ii> 
probably  the  best  to  be  used. 

Dwimon  of  the  contracted  Hterno-mastoid  muscle  and  other  resijitant 
structures  is  the  modem  treatment  of  torticollis.  It  mav  lie  done  suIh 
eutaneously  or  by  an  o|x»n  incision.  The  sternal  part  ni  the  muscle  is 
often  the  only  part  contracted,  but  oj)eration  almost  always  shows  th** 
presence  of  a  much  deeper  contraction  than  is  generally  apparent,  involv- 
ing the  clavicular  i)art  also.  Subcutaneous  tenotomy  is  w^idely  practirfd. 
es])oeially  in  Euroj>e,  but  when  one  considers  the  position  of  the  int«'mal 
jugular  vein,  which  lies  so  closely  under  the  clavicular  ptirtion  of  th«' 
nuis(!lc,  most  careful  surgeons  will  prefer  an  open  incision  as  being  nu»n' 
thorough  and  less  dangerous. 

This  vessel  htis  been  divided  in  both  mctho<lH  of  operation.  0}>en  incision 
exposes  the  muscle,  either  by  a  cut  parallel  to  the  clavicle  and  one  inch  above  ii. 
or  by  an  incision  alonp  the  anterior  border  of  the  muscle,  which  leavfi*  a  It-* 
noticeable  scar.  The  internal  jugular  vein  is  likely  to  be  expoeod  in  thon>ouh 
operations.     In  intermittent  torticollis  division  of  the  muscle  is  of  little  u»e.  ti^i 
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■tretching,  division,  or  resection  of  the  tpincU  aeeettory  nerve  must  be  resorted  to 
if  electricity  and  niedianical  treatment  liave  fulled. 

After  diviiiiaD  of  the  nerve  relief  is  generally  not  immediate,  but  apaiimB  per- 
sist fur  Home  time.  Division  of  the  posterior  cervical  nerves  Iibb  been  advocated 
under  these  circumstances.  After  operation  the  head  should  be  maintained  in  an 
over-corrected  positinn  for  two  nreeks  at  least.  This  is  accomplished  bj  confining 
the  patient  to  l>ed  and  bv  applying  to  the  hend  three  strips  of  adhesive  plaster  to 
which  weights  are  attached.    B;  pulling  in  three  diSerent  directions  these  roll  the 

Fio.  279.  Fio.  280. 


Apparatui  tot  lonlcnlllg  (by  periDluton  of  the  manafcera  at  Ihe  Children'!  Hwpital,  Boalon). 


head  in  the  opposite  position  from  that  of  the  deformity.  Mainl«nance  of  the 
head  in  a  slightly  over- corrected  position  is  necessary  tor  some  months  after 
operation  in  severe  csjtes.  This  is  most  easily  accnniplislied  by  the  use  of  the 
apparatus  devised  by  Dr.  Ttuckminsti^r  Brown  (Figs.  279  and  230),  which  is  simple 
and  efficient.  It  is  shown  in  the  figures.  A  Taylor  buck-brace  with  ahead-support 
connected  by  ball-and-socket  joint  to  the  brace  is  the  best  of  the  appliances  to  be 
obtained  of  the  instrumeut-makers,  or  a  plaster- of- Paris  bandage  may  be  applied 
to  the  head  and  neck. 

Latbbal  Oubvatdeb  of  the  Spine  (Scoliosis). 

Lateral  curvature  of  the  spine,  or  scoliosiB,  i.'^  n  deformity  cha- 
racterised by  ii  lateral  deviation  of  {uirt  of  tlio  spinal  column.  This 
i-auwFia  change  and  ineqiiulitv  in  the  contour  of  the  Ixxly.  In  nil  but 
the  mildcRt  cases  the  lateral  deviation  of  the  spine  i»  aeconipunieil  by  a 
mtjitjon  of  the  vertebral  column  on  a  vertii^l  axis.  Under  these  cir- 
cumstances the  name  rotary  Intend  eiirrntiirf  is  applied  to  the  condition. 

Although  scoliosis  may  rarely  c:(ist  as  n  conecnitnl  alFt'Ctiun,  it  is  then  n  de- 
formity due  to  intra-uierine  rickets  or  tn  imperfift  development  of  one  half  of  the 
body.     It  was  formerly  thought  that  lateral  curvutiire  developed  at  tlie  time  of 
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puberty,  but  later  researches  have  shown  that  it  occurs  earlier  iu  mo^  cises.  ie 
1000  cases  collected  by  Eulenberg,  85.8  per  cent,  showed  the  development  of  thr 
deformity  before  the  tenth  year.  Girls  are,  for  some  unexplained  reason,  tifecM 
much  more  frequently  than  bovs.  In  2509  cases  collected  from  various  authon  by 
Young,  2123  were  girls  and  only  386  were  boys.  The  deformity  is  much  Ie«  in- 
quent  in  America  tnan  in  Europe  as  a  rule,  and,  although  some  slight  degree  o( 
lateral  inequality  is  exceedingly  common  in  our  streets,  severe  oiise»  are  not  oftn 
seen. 

The  ETIOLOGY  of  scoliosis  may  be  formulated  simply  as  follows :  Id 
general,  the  muscular  development  of  these  patients  is  below  the  avc^ 
age  and  the  circulation  is  less  vigorous  than  it  should  be.  The  dig<^tii«j 
is  often  poor  and  the  children  are  most  often  poorly  nourished.  Oenlar 
defects  may  be  present.  These  conditions  may  be  spoken  of  as  predi*- 
posing  cames.  In  considering  the  imni^diaie  causes  of  the  deformitv  in 
certain  cases  it  is  plainly  evident  what  the  causation  was,  but  in  tk 
majority  of  cases  this  immediate  cause  lies  hidden  in  the  deepest  obscur- 
ity, and,  although  many  fanciful  theories  have  been  adduced  to  accrount 
for  it,  it  certainly  seems  more  scientific  to  admit  that  in  the  majority  «if 
cases  of  scoliosis  we  cannot  speak  definitely  as  to  the  immediate  cau*. 
Among  the  cases  where  the  causation  is  plain  may  be  mentioned  tbo^ 
resulting  from  (a)  empyema,  (6)  infantile  paralysis,  (c)  cerebral  paralt/tu, 
(d)  hereditary  locomotor  ataxia  and  pseudo^-hypertrophic  paralysut,  (n 
rickets,  (/)  marked  inequality  in  the  length  of  the  legs,  ( g)  certain  wx^- 
potions  necessitating  the  use  of  one  arm,  (h)  the  loss  of  one  ann  awl 
similar  changes,  (i)  toHicoHis.  The  remainder  of  the  cases  cannot  he 
accounted  for  in  any  such  obvious  way,  and  certain  tJieories  have  been 
advanced  to  account  for  their  origin.  These  are  as  follows :  (1)  that 
unequal  muscular  action  or  that  a  unilateral  muscular  contraction  cau.<e# 
the  deformity :  evidence  is  wanting  to  show  primary  weakness  of  the 
muscles ;  (2)  that  the  affection  is  due  to  unequal  bony  grotrth  of  the  two 
sides ;  (3)  that  the  superincumbent  weight  of  the  body  comes  upon  the 
spinal  column  held  in  a  faulty  position. 

In  some  experiments  on  the  cadaver  undertaken  by  Bradford  it  was  demon- 
strated that  when  downward  pressure  was  exerted  upon  the  spinal  column  heM  in 
an  oblique  position  a  lateral  bending  took  place  when  a  certain  point  was  reachfd 
which  reproduced  the  features  of  a  true  scoliosis.  The  more  obliquelv  the  weight 
came  upon  the  column,  the  more  marked  was  the  scoliosis.  It  is  in  ibis  way  that 
faulty  attitudes  may  cause  lateral  curvature. 

Each  one  of  these  theories  accounts,  of  course,  for  certain  cases,  but  it  miutbe 
evident  that  no  one  is  worthy  of  general  application. 

The  PATHOiiOGY  throws  no  light  upon  the  causation  of  the  affection, 
and  only  serves  to  accentuate  the  importance  of  early  and  >ngoruu? 
treatment.  In  the  early  stages  of  the  affection  no  pathological  changes 
are  noticed,  and  in  the  later  stages  the  pathological  changes  are  such  a.-* 
result  from  the  prolonged  maintenance  of  a  vicious  position.  The  effects 
of  pressure  are  noticed  in  the  atrophy  of  the  parts  of  tlie  vertebne  in  the 
contjavity  of  the  curve,  resulting  sometimes  in  a  change  from  the  nor- 
mal shape  of  the  vertebrae  to  that  of  a  wedge.  The  vertebne  are 
rotated  on  a  vertical  axis,  and  the  atrophy  from  pressure  results  in 
locking  the  column  in  its  twisted  and  distorted  position.  The  muscles 
and  ligaments  are  contracted  on  the  concave  side  and  stretched  on  the 
convex  side.  The  intervertebral  disks  atrophy  from  pressure  on  tho 
concavity,  and  the  ribs  are  separated  on  the  convex  side  and  crowded 


LATERAL  CURVATURE  OF  THE  SPIXE. 


631 


Fici.  281. 


pettier  on  the  concuve  side.  They  may  be  so  depressed  as  to  reach  or 
veil  lie  inside  of  tlie  crest  of  the  ilium.  Tlie  enest  is  distorted  and 
nnpros^sed  on  the  convex  side,  and  the  alxlominal  oi^iaiis  may  be  dis- 
laced  downward. 

Symptoms. — Much  obscurity  has  been  added  to  tliat  naturally  sur- 
;>uncling  the  study  of  lateral  eun-atiire  by  the  introduction  of  various 
>rms  and  subdivisions  into  \'urictics  and  int4i  single  and  double  curves, 
Ic.  The  ctmdition  In  question  is  really  this;  A 
ersifitcnt  lateral  deviation  of  the  i^pine  may  occur 
1  any  part  of  the  dorsal  or  lumbar  region.  The 
onvcsity  of  tliia  curve  may  be  to  the  right  or  to  the 
ifl,  and  it  may  involve  only  a  few  or  it  may  involve 
lany  vertebra.  When  once  a  curve  in  the  spine 
las  occurred,  it  is  easy  to  see  that  cither  the  person 
iiURt  lean  over  to  one  side  or  that  the  vertebne  above 
irbolowthe  curve  must  make  a  coni]»ensatory  bend 
n  the  opposite  direction,  by  which  the  general  up- 
ight  position  of  the  body  may  be  niaintaine<l.  This 
lappcns  instinctively,  and  with  the  dorsal  curve  to 
lie  right  one  Knils  a  lumbar  curve  to  the  left,  and 
)robabIy  a  ccrvi(«l  curve  also.  The  original  (■ur\'e  i 
A  at  tlie  rout  of  the  mischief,  and  is  spoken  of  as  I 
he  primary  curve.  The  otJiers,  which  are  only  I 
ncidental,  although  necessary  for  equilibrium,  are  I 
ailte<l  wcoiidary  or  compenMniory  rurvex. 

For  some  unknown  meclianieul  reason,  when  the 
atcrul  curve  has  reached  a  cortaiu  degree,  which  I 
.-aries  in  different  individuals,  the  vertebral  column 
>egins  to  rotate  on  a  vertical  axis,  carrj'ing  with  it, 
if  course,  the  ribs.  The  thorax  no  longer  lies  in 
he  same  lateral  plane  as  the  pelvli>.  So  much  has 
jecn  written  to  account  fur  this  rotation,  all  of 
which  is  unsatisfactory,  that  the  references  only  are 

The  rotation  of  the  vertebral  bodia  u  loirnrd  Ike  con- 
ftrUy  of  the  curve;  that  is,  in  a  riglil  dorsal  curve — the 
inslea  of  the  ribs  are  carried  backward  on  the  right  side, 
irhile  the  left  side  of  the  chest  becomes  moie  prominent 
in  front.  The  most  common  form  of  lateral  curvature  is 
where  the  dorsal  apiiic  curveo  to  tlic  right  (Fig.  281). 

The  lateral  deviation  of  the  spine  itself  is  rarely  Riniu  aunmi  nirvainrp  rb- 
noticed  by  the  parents,  but  rather  some  of  the  t^u'i'^  onen  foil.  '** 
changes  arc  seen  which  it  occasions  in  the  contour 
of  the  body.  Round  shoulders  are  in  many  instances,  especially  where 
weakness  of  the  muscles  is  present,  the  first  Indif^ition  of  Iieginning 
trouble.  The  flexion  of  the  spine,  however,  is  randy  appreciated  in  its 
true  significance, and  many  a  case  of  serious  scoliosis  might  lie  prevented 
if  every  case  of  round  shoulders  were  invcstigate<l  as  to  the  presence  of 
be^nning  Uteral  defonnity.  Most  often  scoliosis  is  diseovertid  by  one 
of  the  following  signs :  The  prominence  of  one  hip ;  the  elcv-iitlon  of  one 

>  A.  B.  Jadgnn,  JV.   Y.  Reeoi-d,  SepL  30,  1882 ;  .Ian.  lU,  1884 ;  Nov.  I,  1890. 
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shoulder ;  the  backward  projection  of  one  shoiihler-blade ;  the  gn-ati-r 
prominence  of  one  clavicle ;  the  fact  that  the  skirt  of  the  dress  \m\p 
une(jually  on  the  two  sides ;  the  difficulty  in  fitting  the  waist  of  a  tijrljt 
dress  on  account  of  the  greater  distance  from  the  annhole  to  the  wai*t 
on  one  side.  It  is  these  trifling  and  apparently  irrelevant  signs  iluit 
most  ofU»n  lead  to  an  examination  of  the  child.  The  dressmaker  is  in 
very  many  cases  tlie  first  i)erson  to  call  attention  to  the  condition. 

The  mobility  of  the  spinal  column  is  not  at  first  affected,  but  later  fttiflnawttf 
the  affected  portion  generally  occurs.     Hence  conies  a  very  practical  divi»i(in  df 
scoliosis  into  three  grades:  (1)  lateral  deviation  with  no  perceptible  rotation  (»a^ 
verti<>.al  axis;  (2)  lateral  deviation  with  rotation,  but  with  no  perceptible  »tiffa^ 
of  the  spine;  (3)  lateral  deviation  with  rotation  and  stiffness.     Sunjectively, thr 
patient  rarely  notices  the  condition.    Pain  is  present  only  aH  a  coincident  Dcnraini 
or  as  the  result  of  muscular  fatigue.    Dyspnoea  may  occur  in  nevere  canci  attW 
result  of  diminished  chest-capacity.     Limping  at  times  may  be  praent  in  Ar 
severest  cases  on  account  of  the  drawing  up  of  the  pelvis  on  one  aide  oy  the  tMUxm. 
spinal  curve.    The  condition  is,  in  short,  a  lateral  deviation  of  some  part  of  the 
spine,  not  the  result  of  nny  dise^ne  of  the  bone,  but  apparently  induoed  bjnH 
inequality  in  muscular  force  and  the  distribution  of  saperincomb^it  weiglil 

DiAaxo.si8. — From  what  has  lieen  said,  it  will  be  seen  thil  tk 

diagnosis  of  scoliosis  in  slight  (rases  is  more  likely  to  be  made  froB 

the  effects  of  the  cnrvature    than   from  the   curvature    iteelll     Ifce 

existence  of  round  fthoxdders  is  always  suspicious.      For  examinttioi 

the  patient,  if  a  child,  should  l>e  stripped  to  the  hips  and  eaaami 

from  in  front  and  behind.     Older  girls  should  be  covered  in  fraitkgri 

common  apron  tied  by  strings  around  the  neck  and  allowed  to  611  over 

the  chest  and  abdomen.     Examined  from  in  front,  especially  mt  a  Bttli 

distance,  it  will  be  seen,  even  in  slight  i^ses,  that  one  arm  haws  fiutker 

out  from  the  side  of  the  body  than  the  other ;  that  the  ride  oftbe  boAr 

is  more  hollow  above  one  ilium  than  above  the  other,  which  Rivt*  Ike 

api)earance  of  the  greater  prominence  of  one  hip ;  that  the  dMSOkkn 

arc  not  on  the  same  level ;  and  that  in  certain  cases  a  lateral  deviataoa 

of  the  whole  trunk  is  noticed.     The  nipples  may  be  noticed  to  be  not  in 

the  stune  horizontal  plane.    In  st»vere  cases  these  signs  will  be  more  pnw* 

nent,  and  one  side  of  the  chest  will  be  seen  to  stand  farther  forwara  tllH 

the  other;  often  it  will  be  seen  to  Ik»  only  a  one-sided  pigeon  broHt; 

agsiin,  one  half  of  the  thorax  will  be  decide<lly  tm>mincnt%     In  sewiv 

cases  the  unetjual  prominence  of  the  clavicles  will  l>e  well  marked.    In 

slight  cases  lateral  deviation  of  the  spine  is  more  readily  detected  from 

the  front  than  from  the  back.     When  examinwl  from  Ix'hind,  the  spinf 

can  be  made  red  by  dm  wing  two  fingers  along  the  spinous  nnicess«% 

when  a  red  streak  will  show  plainly  the  lateral  deviation.     In  slijjht 

cases  one  notices  the  unequal  outline  of  the  two  sides  of  the  ImmIv,  but 

less  distinctly  than  from  in  front.     The  angles  of  the  sca]>u]te  arc  sii?n 

to  be  on  different  levels,  and  the  inclination  of  the  whole  trunk  niay 

ajr^in  be  evident  here.    In  severe  cases  rotation  is  noticeil  by  the  gnsittT 

prominence  of  one  scapula,  or,  if  the  curve  is  a  lumbar  one,  by  the 

prominence  of  th(»  lumbar  transverse  processes  on  the  convex  side  of 

th(^  curve  (Fig.  28o).     The  presence  of  rotation  should  l>e  searches!  fi»r 

by  directing  t\w  patient  to  bend  forwanl  as  if  making  a  Imiw  while  tbo 

knees  nre  k(»pt  stiff  and  the  arms  allowed  t(»  hang.     When  the  vrrti'- 

bral  column   becomes   horizontal  in  this  jK)sition,  if  one  glances  fn»m 
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;  slightest  rotation  of  the  vertebrae  cau  be  detected  by  a  prom- 
one  side  of  the  Hpine  in  the  doraal  or  lumbar  r^on.  Where 
on  lam  occurred  in  a  right  dorsal  curve,  in  this  poeitiuD  an 
on  the  right  side  of  the  vertebral  column  can  be  noticed  if  any 
rotation  ia  present  (Fig.  283). 

lowing  in  detail  the  methods  described  above  no  case  of  lat- 
ttire  need  escape  detection. 

[ibility  of  the  spine  is  t«sted  by  allowing  the  patient  to  hane  from  a 
iSDUal  Btl«inptii  at  reposition.    Recumbency  on  the  fftce  will  obliterate 


t  an  early  stage.  Tlie  length  of  the  lega  should  be  measured  to  see 
rve  is  not  the  result  of  some  inequality. 

3  resembles  at  times  the  lateral  deviation  of  the  spine  which  occura  in 
ise.  The  absence  of  the  sjrmptiims  of  Pott's  diiteiuic,  accompanied  by  the 
tics  of  the  curvature  described  above,  will  be  sufficient  for  its  detection, 
omplicated  and  ingenious  machines  have  been  devised  to  record  cases 
,  but  photography  i»,  on  the  whole,  the  most  Batinfactory  method.  The 
IS  are  more  serviceable  if  the  patient  stands  in  front  of  a  screen  on  which 
marked  out  by  black  threads  (Fig.  284). 

R0GK08IS  in  scoliosis  iw  one  of  the  most  unsatisfacton.'  parts  of 
of  the  condition.  In  a  given  case  it  i.s  exceedingly  difficult 
he  most  experienced  to  pre<lict  whether  or  not  furtlier  deform- 


634  ORTHOPjEDIC  svnoEBY. 

ity  will  occur.  Spontaneous  recoverj-  seemtt  to  occur  at  any  stap-  in 
every  variety  of  case.  The  spontaneous  cure  of  the  deformity,  wbni 
once  it  has  become  enough,  for  example,  to  he  plainly  evident  tlinw(>ti 
the  clothes,  is  extremely  unlikely  in 
occur.  For  mechanical  kaschm  il 
is  obvious  that  it  is  likely  to  gfuv 
worse. 

Under  favoring  condition^  and  lotif' 
continued  treatment  caMW  of  the  Gm 
grade  should  be  cureil ;  caves  of  the  W'^ 
ond  grade  should  be  much  bettered  it  te 
the  lateral  deviation  :  and  probabijoMi 
with  slight  rotation  should  improve.  Tbt  | 
writer  is  skeptical  whether  it  ever  ei-  | 
tircly  disappears  when  once  it  hu  ret^td 
any  marked  degree.  Obhcs  nf  the  thiid 
degree  can  be  improved  in  the  mallrtnf 
lateral  curvature,  and  can  be  made  uihr 
aud  more  comfortable  even  in  negledid 
cases  treated  inaduit  life.  Foreitmpk 
a  woman  of  thirty  yearv  with  s  moit  m- 
sightly  curve  of  fifteen  years'  atavdisf 
increased  two  inches  in  height  duri^ 
one  year's  treatment.  ImprovrnirDt  ■ 
retarded,  and  treatment  even  in  wM 
cases  must  cover  six  months  or  a  jev. 
and  in  ievere  cases  from  one  tn  thre«  ai 
more  years.  Relapseti  are  commoa  ibri 
treatment  is  irregular  or  if  it  it  sloppd 

Treatment. — There  is  littk 
agreement  amangBurgoontiag  totht 
best  treatment  of  latcnil  cur\alun'. 
At  best  it  is  slow  and  uninteresting, 
and  if  the  attendance  is  irrt^Ur 
or  if  tlie  methods  are  incomplete, 
pmgreHs  ie  untatixfactory. 
The  conditions  to  be  met  are  these  :  The  spinal  column  is  cuned  w 
one  side;  the  superincumbent  weight  tends  to  increase  thin  cur\'ature; 
rotation  on  n  vertical  axis  may  be  present,  and  otiiTness  is  liure  to  inter- 
vene in  time  if  the  vicious  position  is  maintained.  The  problem  of  treai- 
nient  is  to  straighten  this  column  and  to  hold  it  in  the  correct  pocltina 
ff  Ktiffnem  be  premnd,  fiexibilUy  must  be  restored — ((()  by  braces,  (h)  by 
manipulation  and  apparatus.  After  fiexibilUy  has  been  rrMorni  xajiir  a$ 
posmfife,  or  if  s/i^'iienH  be  7iot  present,  the  cofvmn  mvnt  be  heiti  in  the  rof 
reef  poxiiion  (2o)  by  braces  and  (26)  by  the  muscles.  It  is  hoped  that 
this  statement  of  an  almost  self-evident  problem  may  relieve  the  subject 
of  much  needless  obscurity. 

{a)  Attempts  to  straighten  a  stiff  curvature  by  means  of  braces 
are  for  the  vwitt  part  ai  present  confined  to  Uie  inntrument-shfiptt.  Enor- 
mously clumsy  iind  heavy  appliances  with  screws  and  pa<ls  and  spring 
have  l)een  much  UBe<l,  and  can  be  found  figured  in  any  orthopedic 
tn'atise.  Tliey  need  not  l>e  discussed  here,  for  they  are  metihanically 
inefficient.  It  is  plain  that  a  curved  spinal  column  where  rigidity  i* 
pni^ait  cannot  Im?  straightened  by  an  apparatus  which  obtains  so  little 
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hold  ae  these,  or  which  works  at  such  a  great  disadvantage  in  the  matter 
of  pressure. 

The  platler  jaettt,  or  LoreoE'e  modificatiou  of  it  as  a  plaster  girdle,  ma;  be 
ftpplied  with  benefit  for  n  few  daya  at  a,  time  to  severe  cases.  The  curve  k  cor- 
rected ae  much  as  possible  by  bending  to  one  side  or  by  suHpension  with  lateral 
traction  to  pull  the  column  as  straiEht  as  possible.  In  thecorrected  poaitionaplaster 
jftcket  or  girdle  is  applied  and  allowed  to  harden.  Repetition  of  this  process  for 
leveral  times,  with  intervals  of  three  to  six  days,  will  often  produce  oiuch  improve- 
ment iaa  bad  curve  fur  the  time  being,  but  the  improvement  must  be  held  by  other 
meuiB  and  the  process  is  most  uncomfortable. 

(6)  Attempts  to  Straifbten  a  Stiff  Column  by  Manipulation 
and  Apparatus. — The  object  of  these  attempts  is  by  pressure  against 
the  convexity  of  the  curve,  either  intermittent  or  continuous,  to  stretch 
contracted  ligaments,  fasciEe,  and  muscles.  It  does  not  matter  whether 
the  force  appied  is  manual  or  instrumental.  Where  stiffness  is  slight, 
eelf-suspension  by  a  Sayre  head-piece  should  be  practised,  perhaps  daily, 
or  the  patient  might  hang  from  a  bar  by  both  arms,  and  in  all  but  the 
aliffhtest  cases  some  one  should  press  from  the  side  against  the  convex 
siae  of  the  curve. 

The  gymnastic  exercises  to  be  described  later  will  restore  flexibility  in  the 
milder  cases.  Theae  are,  in  general,  such  exercises  as  tend  to  throw  the  body  into 
a  position  which  diminii^es  the  curve.  Severe  cases  need  more  forcible  measuree. 
In  «  right  dorsal  curve,  for  example,  a  manipulation  much  used  by  Dr.  Shaffer  is 
very  luefiil.    The  patient  Bits  on  a  stool  m  front  of  the  surgeon  between  his 

Fio.  286. 


Self-correclloD  kppsnli 


knees,  with  ber  back  toward  him.  The  surgeon,  sitting  on  a  similar  stool,  leans 
bin  right  elbow  on  his  ri^ht  knee  and  plsces  his  right  hand,  opened  flat,  opposite 
the  convexity  of  the  patient's  curve.  He  raises  his  left  arm  and  places  his  left 
hand  on  the  root  of  the  patient's  neck  at  the  left  side.  With  a  slight  rotary  and 
thifting  motion  of  the  left  arm  he  throws  the  patient  over  to  the  ri^t,so  that  her 
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weight  comes  upon  hin  right  arm  and  knee.  Tliie  should  be  repeated  seven)  tiina 
with  aa  much  force  as  the  aurgcon  tliinka  best. 

Perhaps  th«  simplest  form  of  mechanical  apparatus  for  restoring 
flexibility  is  the  one  desuribed  by  Bradford  (Figs.  285,  286),  wheiv 
aet/su^peneion  is  combined  with  luteral  pressure  by  means  of  tiaction 
bands.  A  more  forcible  machine  for  applying  pressure  by  screire  i» 
shown  in  Fig,  287.  These  arc  used  its  oiieu  as  necessary,  and  if  pota- 
ble the  curve  is  over-corrected.  The  application  of  sucli  force  k  ddi 
painftd.  It  may  be  said,  aeiaiti,  that  the  object  of  such  manipulation  tH 
to  overcome  any  stifTiiess  of  the  spinal  column,  so  that  whatever  treai- 
ment  is  applied  may  be  to  a  flexible  column. 

(2a)  Attempts  to  hold  a  Flexible  Column  Straight  hy  Braces.— 
Where  stiiJ'ncse  has  not  begun  or  where  it  has  been  overcome  the  pmli- 
lem  of  holding  ihc  column  straight  i.-^  the  one  upon  which  the  cure  or 
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improvement  of  the  case  depends.  In  former  years  the  whole  treatment 
of  lateral  curvature  has  revolved  around  the  question  of,  What  braw 
does  this  most  efficiently?  It  is  more  pertinent  to  ask  (and  this  quts- 
fion  is  being  asked),  Is  it  better  to  use  a  brace  or  to  edtieate  the  muscW 
on  one  side  of  the  column  to  serve  aa  a  support?  Any  appliance  whirli 
takes  the  place  of  the  muscles  anywhere  in  the  body,  and  prevents  their 
use,  unquestionably  weakens  those  muscles.  This  is  the  chief  objection 
to  the  routine  use  of  braces  in  lateral  cur\'ature.  Again,  any  appliance 
which  attempts  to  hold  straight  a  spinal  column  by  ahold  upon  the  pehni' 
and  the  movable  thorax,  while  the  force  of  gravity  works  all  the  while 
against  it,  is  necessarily  at  a  great  mechanical  disadvantage.  OtJier 
things  being  equal,  it  is  plain  that  the  best  results  would  come  from 
'      "b.  of  faulty  muscles  rather  tlian  by  supplementing  them  by 
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.ratuB.  Whether  or  not  this  can  be  done  is  largely  a  matter  of  iodi- 
ul  opiaioD.  Tile  writer  believes  that  the  rational  method  of  obtain- 
raprovement,  and  cure  where  possible,  in  lateral  curvature  lies  in 
■ducatiou  of  those  muscles  which  lend  to  overcome  the  spinal  curve. 

1  is  obviuu»  that  these  muscles  cannot  be  developed  immediately  lo  thur  full 
;it5 — indeed,  that  their  development  is  a  very  slow  matter — and  the  question 
I  whether  it  is  better  in  the  early  stages  of  treatment,  after  having  restored 
ucb  flexibility  as  possible  to  the  column,  to  hold  it  in  its  improved  posi- 
by  means  of  oraces  while  muscular  development  is  going  on,  or  to  depend 
ely  upon  the  muscular  education  for  this  correction.  This  must  be  deter- 
d  by  the  muscular  strength  and  the  effect  whicli  such  treatment  has  upon  the 
position.  Where  the  correclive  effect  of 
Fio.  287.  '■''^  exercises  is  felt  for  some  time,  it  is 

safe  to  allow  tlie  patient  to  eo  without  a 
brace ;  but  where  the  muscleit  are  obvi- 
ously weak  and  the  effect  of  such  exercise 
is  soon  lost,  it  is  manifestly  better  to  use 
some  sort  of  a  supporting  apparatus  be- 
tween the  exercises.  In  most  cases  the 
writer  finds  it  possible  not  to  use  braces 
at  all,  restricting  their  use  tu  those  cases 
wherethe  muscles  are  exceptionally  weak, 
where  growth  is  rapid,  where  the  deform- 


RiBdlurd  and  Bracktlt), 


drvn^B  HospilHl,  Itoiit 


extreme,  or  where  it  is  impossible  to  obtain  frequent  gymnastic  exerciseii. 
'.  snrgeons,  however,  believe  in  the  routine  use  of  braces ; 
I)  The  plaster-of-Paria  or  leather  or  paper  jacket  applied  during  suspension, 
;ut  and  laced  to  permit  its  removal  for  dail;/  mutenlar  exfrriK  (Fig.  288), 
i)  The  brace  of  Dr.  Shaffer,  which  nimw  at  correction  of  the  rotation  as  well 

the  lateral  curvature  (P'ig.  289). 
I)  The  brace  of  Dr.  Taylor  (Fig.  2TOi. 

'he  two  latter  are  difficult  to  fit  and  require  the  sen'icca  of  an  expert  instru- 
r  maker. 
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Almost  numberless  braces  are  figured  in  every  ortbopadic  Butgof.  tmh 
moat  part,  they  are  of  little  or  no  ^ne,  and  to  works  of  former  yean  the  rtidB 
is  referred  ebould  h«  desire  to  know  more  about  the  treatment  by  bnm'  [i 


Lce  appllea  to  cue  of  Icl 
Mask  (Young). 


general,  except  in  cases  wbere  heart  or  lung  dises 
tionally  weak  fiersons,  braces  should  only  be  used  ii 


(26)  Attempts  to  bold  a  Flexible  Column  Strai^rht  by  Uuft- 
cles, — When  the  column  has  been  made  flexible  or  has  never  been  stiff, 
the  develoiiment  of  the  muscles  on  the  convex  side  of  the  carve  is,  in 
general,  as  has  been  said,  the  moat  rational  corrective  measure. 

If  the  ends  of  a  flexible  rod,  a  b,  have  been  connected  by  two  elastic  btiuk 
c  d,  and  if  one  Irf)  were  twice  aa  strong  as  the  one  on  the  other  side  (e),  the  nA 
would  bend  with  the  convexity  toward  e.  The  easiest  way  to  correct  thu  would 
l>e  to  replace  c  by  a  band  as  strong  rh  d,  in  which  case  the  rod  would  becont 
iitraight  again ;  that  is,  to  strengthen  the  traction  force  on  the  convex  side  of  tht 
curve  is  to  work  toward  the  obliteration  of  the  curve.  This  demonstration,  wbick 
any  one  may  make  for  himself,  makes  it  unneceBHary  to  discuss  whether  the  mw- 
cles  on  the  convex  or  concave  side  of  the  curve  should  be  attacked.  The  epiDsl 
column  is  not  a  rod  flexible  in  one  plane,  but  the  conditions  of  the  experiment  ire 
Ut  a  certain  extent  applicable.  Assuming,  then,  that  the  muscles  of  the  conveiiir 
should  be  developed,  the  general  muscular  development  must  also  be  rt^ardea, 
eapwially  in  connection  with  the  extensor  muscles  of  the  back.    The  chest  should 


'  Til. 
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]pd,  the  abiiominal  muHclea  strengthened,  and,  as  far  m  possible,  a  cor- 
ige  Hhould  be  taught.  The  Swedish  system  of  Ling  excels  in  it«  ability 
""''"■"  K'''"i|'8o'  muscles  from  work  and  other  groups  of  muscles  for 


e  what  Bystei 
jt  loD);  as  he  is  able  to  pick 
ain  group  of  muticleB  to  exercise, 
xerciitcs  should  be  general ;  cer- 
8  should  be  diatinctiy  unilateral. 
mnastic  exercises  are  able  to 
they  miist  be  equally  power- 
irm.  Consetjiiently, accuracy 
ial.  It  is  not  intended  here, 
Id  it  bo  possible,  to  give  any 
me  of  exercises  suitable  for 
traent  of  lateral  curvature. 
w  muHt  be  treated  upon  its 
al  merits,  and  the  exercises 

adapted  to  the  location  of 
■e,  A  position  in  assunied 
y  eontmctioD  or  by  relnxa- 
(^rtain  groups  of  muscles, 
:  is  not  desire*!  to  exercise, 
them  from  further  work, 
inihiteral  movement  in  takes 
mil  exorcise  a  certain  group 
les  as  often  as  the  muvement 
ed. 

I  example  of  this,  we  will  take 
'iniF :  Technically,  it  is  known  aa 
ckrr«.t,  left  foot,  walk,  standing        "'«^  ^"'^  "'  "'-fyi"™'  """ture. 
trunk-turning,  and  bending  to 

I  the  primary  position,  before  bending  is  begun,  the  left  lumbar  muscles 
to  contract  on  account  of  the  position  of  the  left  leg.  The  right  lumbar 
.re  relaxed  by  the  hyperextended  position  of  the  rij;ht  leg.  The  hands 
ck  hold  the  neck  muscles  along  with  the  arm  muscles  in  a  condition  of 
in,  which  prevents  them  from  doing  further  work ;  they  are  thus  isolated 
in  coutractiou.  By  l^ending  and  turning  the  trunk  to  the  right  several 
right  dorsal  muscles  are  alone  active  ana  contract  strongly.  This  exer- 
itable  for  some  cases  of  right  dorsal  curvature,  inasmuch  as  it  contracts 
lea  of  the  convexity  of  a  doraal  curve.  Incidentally  the  leit  lumbar 
re  also  contracted, 
er  exercise  is  known  as  the  stretch  stride  standing,  trunk  bending  to 

The  separation  of  the  legs  holds  the  pelvis  sauare.  The  arms  being 
upward  above  the  head,  isolate  from  further  work  the  arm,  scapular,  ana 
val  muscles  by  placing  them  in  contraction.  A  bending  to  the  left, 
er  with  or  without  resistance,  is  accomplished  entirely  by  the  left  lumbar 
Such  an  exercise  serves  as  an  instance  of  isolation  of  muscles  for  exercise 
}f  left  lumbar  curvature. 

xercise  for  the  isolation  of  the  erector  apinte  muscles  is  known  as  the 
,  prone,  sitting  extension  of  trunk  with  resistance  on  lumbar  r^ion. 
liar  and  npper  dorsal  muxcles  are  isolated  by  the  position  of  the  arms, 
!  held  behind  the  head.  The  leg  niusclea  are  isolated  from  work  by  the 
sition,  and  the  straightening  of  the  body  against  resistance  is  accom- 
most  entirely  hy  the  erector  spinK  muscles. 

!  exereises,  selected  at  ran<lom,  serve  to  illustrate  the  exactness 
reasonableness  of  the  Swe<lirth  system  of  gymnastics.  In  itself 
o  place  for  forcible  correction,  which  to  tlie  writer's  mind  in 
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severe  cases  is  a  necessary  part  of  any  successful  system  of  treatmeoL 
In  so  far  as  treatment  by  muscular  education  goes,  it  may  be  »id  dias 
the  principle  is  simply  the  systematic  and  continual  exercise  of  tk 
muscles  on  the  convex  side  of  the  curve,  taken  in  connection  with  t 
certain  amount  of  developmental  general  exercise,  and  in  connecti^Ri, 
if  need  be,  with  forcible  correction  to  restore  flexibility  to  the  stiffened 
column.  In  a  general  way,  the  contraction  of  musc-les  on  the  convex 
side  of  the  curves  will  throw  the  body  into  a  corrected  {position,  spokei 
of  by  Roth  as  the  "  keynote  "  position. 

Massage  to  the  weaker  muscles  is  an  adjuvant  to  the  treatment 

Cases  should  be  treated  as  often  as  possible— once  or  twice  a  day  if  feviU^, 
three  times  a  week  at  least.  The  more  frequent  the  exercises  the  better  the  mulu. 
Ailer  treatment  the  patient  should  lie  still  at  least  one  hour.  Relar>6»  are  nm 
infrequent  where  treatment  is  discontinued  too  soon.  It  is  not  likely  that  the 
maximum  of  improvement  will  be  reached  even  in  a  slight  case  in  lecis  than  ^i 
months  of  active  treatment  and  six  months  of  a  continuation  of  exercises.  Eltts 
tricity  may  be  of  some  use,  but  it  is  only  a  detail  of  treatment. 

The  writer  has  passed  by  without  mention  the  great  niajoritvof 
appliances  and  measures  in  use  in  former  years  and  to  a  certain  extent 
still  in  use  to-day.  This  has  not  been  done  carelessly,  but  simply  to 
strip  the  treatment  of  all  unnecessary  detail  and  to  present  only  what 
seemed  essential.  It  may  be  repeated  that  the  treatment,  in  a  word, 
consists  in  rendering  a  stiff  column  flexible  and  educating  the  mn!!cle> 
to  hold  the  column  in  an  approximately  proper  position.  As  an  adjuixi 
to  this  treatment  the  use  of  braces  may  be  necessary. 

OONGBNITAL  DISLOCATION  OF  THE  HiP. 

This  is  an  affection  of  considerable  rarity,  which  may  occur  alone  or 
in  connection  with  other  deformities,  such  as  club-foot,  hare-lip,  and  tb^ 
like.  It  is  by  far  the  most  common  of  the  congenital  dislocations  aiid 
may  affect  one  or  both  hips. 

Dislocation  of  one  hip  is  twice  as  common  as  double  dislocation,  and  for  tn^m^ 
unexplained  reason  girls  are  affected  much  more  frequently  than  Ix^ys;  of  ^I 
cases  collected  by  the  writer,  301  were  girls.  Lorenz,*  in  671  cases  analyzed,  foawl 
87.8  per  cent",  of  girls  amon^  those  aflTected.  There  were  among  these  245  doable 
dislocations  and  421  single  dislocations. 

As  to  the  causes  of  this  deformity,  there  has  been  much  speculation.  Certiin 
cases  are  undoubtedly  caused  by  injury  at  birth,  and  although  these  cannot  pp>}>- 
erly  be  classed  as  congenital  dislocations,  yet  they  resemble  them  so  closely  that 
they  are  not  recognized  separately.  Other  cases  are  undoubtedly  dislocated  br 
traumatism  during  intra-uterine  life,  but  the  majority  of  cases  must  be  accounted 
for,  as  are  other  congenital  deformities,  by  an  arrest  of  development  of  the  acetib- 
ulum.  The  Y  cartilage  at  the  bottom  of  the  socket  fails  to  carry  on  the  gmnh 
of  the  three  segments  which  form  the  acetabulum.*  The  head"  of  the  femur  in 
these  cases  mav  reach  the  normal  size,  and  the  stunted  acetabulum  is  not  hxvx 
enough  to  hold  it  in  place.  In  other  cases,  and  more  often,  the  head  of  the  ffmur 
is  small  and  imperfect;  it  may  be  entirely  wanting,  and  intermediate  condition* 
are  present.  In  the  great  majority  of  cases  the  head  of  the  femur  is  found  to  reit 
upon  the  dorsum  of  the  ilium,  either  upon  the  l>one  itself  or  upon  the  glut4*n« 
minimus  muHcle.  The  acetabulum  in  general  is  smaller  and  shallower  than  nft^ 
mal,  and  seems  to  be  filled  with  fat,  connective  tissue,  and  cartilaginous  substaocr 
which  can  be  scraped  away  with  a  curette.     The  capsule  of  the  joint — U|K)n  which, 

*  Lorenz,  Pnih.  und  Ther.  der  Aug.  Hnfiverrtnkungj  1895. 

*  Gmwitz,  Virch,  Arch.y  1878,  Ixxiv.  p.  1. 
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ourae,  the  chief  part  of  the  body-weight  t —  __ __ _, 

bied,  thickened,  and  stretched.  Where  the  coagenital  diaiocation  ie  of  long 
ding  the  part  of  the  capsule  which  lies  between  tlie  head  of  the  femar  and  the 

aocKet  may  be  worn  away,  and  the  capsule  appears  in  this  case  to  be  attached 
le  rim  of  tne  new  acetabulum.  In  short,  the  capsule  with  the  pelvi-trochan- 
:  muscles  has  become  onlv  a  lough  suspensory  ligament.  The  pelri-trochan- 
;  mascles  are  all  stretchea.     If  the  new  acetabulum  forma  directly  over  the  old 

the  pelvis  remains  in  practically  the  normal  plane,  and  but  little  lordosis  is 
ent;  if,  however,  the  new  socket  develops  posteriorly,  the  pelvis  tilts  and 
ked  lordosis  results.    The  'upp^r  part  of  the  pelvis  is  coostrictM  and  the  lower 

elongated  in  later  life.  Tne  ligamcntum  teres  may  be  normal,  but  is  most 
1  wanting  or  subject  to  various  irregularities. 

■(YMPTOM6. — Children  with  double  dislocation  (Fig.  292)  are,  ae  a 
;,  late  in  walking,  and  when  they  do,  they  show  a  rolling  gait  and  an 


vngi'nitsl  dislocation 


the     DHturuT    po«Illon    In    slkiidiiui 
(Bv  perralanlon  of  the  Tnul««  of  the 

c  yund.) 


rgerated  gwaving  of  the  body  from  side  to  side  which  reseniblos  the 
of  extreme  bow-legs.     The  trochanters  form  a  well-marked  prom- 
VoL.  ir.— 11 
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inence  posteriorly,  and  the  view  of  the  back  of  the  child  t<hows  a  U.i- 
ing  forward  of  the  lumbar  spine,  which  is  all   the  more  striking  i<i 
account  of  the  projection  of  the  trochanters  through  the  ghitei  niiwk^. 
The  legs  are  farther  apart  than  they  should  be  normally  when  viewnl 
from  in  front,  and  the  perineum  is  unduly  broad.     The  (children  ranlv 
complain  of  pain  and  are  well  developed  in  other    respects.    ANTirn 
single  deformity  is  present,  the  child  Iimi)s  distressinglv  on  the  affrctMl 
side  at  each  step,  and  shows  a  gait  whicn  is  simulated  only  by  $i*vere 
infantile  j>aralysis  of  one  leg.     The  affected  leg  is  generally  slKtrter 
and  smaller  than  the  well  one,  and  on  account  of  the  elasticity'  of  the 
suspensorj'  ligaments  it  is  impossible  to  correct  the  limp  entirely  bv  s 
high  sole  on  the  short  side. 

Diagnosis. — The  diagnosis  is  not  always  easy.  In  tluH>n'  om 
should  be  able  to  detect  dislocation  of  the  hip  by  drawing  Nelaton*^ 
line  on  the  skin  and  seeing  if  the  trochanter  projectn  almve  it.  In 
young  children  this  is  not  always  an  easy  matter  to  do,  and  the  «liajr- 
nosis  is  sometimes  one  of  much  difficulty.  One  has  to  rely  on  tki' 
shortening,  the  abnormal  mobility  of  the  joint,  the  presence  of  a  dick 
as  the  head  slides  over  the  rim  of  the  acetabulum,  and  in  most  itb^ 
the  elevation  of  the  trochanter.  If  the  limb  be  pulled  downwanl  with 
the  hand  or  forward  when  flexed  to  a  right  angle,  it  can  generally  bt- 
felt  to  yield.  Rotation  will  often  demonstrate  the  head  of  the  femur 
and  its  approximate  size. 

The  fact  that  a  well-marked  click  in  the  hip-joint  is  present  in  manipuUtiun 
is  suspicious,  but  is  not  a  definite  sign.  Rhachitic  bending  of  tlie  neck  of  the  fenjur 
may  resemble  congenital  dislocation,  inasmuch  as  the  trochanters  lie  above  Nelt* 
ton's  line,  and  the  gait  of  those  affected  is  rolling  and  like  that  of  coDgenital  dis- 
location, but  the  bones  forming  the  hip  are  firmly  in  place. 

The  affection  need  never  be  confused  with  hip  disease. 

Prognosis. — Without  operation  there  is  little  prospect  of  irapmve- 
ment.  Some  cases  grew  worse  as  puberty  is  reached,  while  ut^K»^ 
improve  somewhat. 

Treatment. — The  earlier  methods  of  treatment  by  continuous  ex- 
tension in  bed  or  by  means  of  ambulatory  appanitus  making  tnitiiim 
have  been  for  the  most  j>art  abandoned,  because  not  only  must  tin* 
treatment  be  very  long  and  irksome,  but  the  results  have  not  b<'en 
satisfactor}'  and  relapses  have  l)een  common.  Apparatus  may  U*of 
some  use.  Lorc^nz  and  Hoffa  are  both  advocates  of  the  use  of  a  oorsi't 
in  cases  which  cannot  be  operated  upon,  especially  casi»s  of  double  div 
location.  These  corsets  hold  tightly  to  the  jx^lvis  and  are  {)adde<l  to  hold 
down  the  tnx'hanters.  Improvement,  however,  may  be  bnuight  alx»ut 
by  continued  traction  lasting  from  two  to  five  years,  but  few  |wtionl> 
an^  so  situated  that  they  are  either  willing  or  able  to  pursue  so  hniga 
treatment.  Tnieticm  by  heavy  weights  as  a  preliminary  to  oiK»nition 
in  ohlcr  and  more  difficult  cases  is  advocated  by  some  writers  (Lorenzl 
Treatment  bv  traction  alone  is  not  to  be  n^commended. 

Tenofomf/  of  the  peritrochanteric  muscles  and  subcutaneous  division  of  the 
fascije  and  muscles,  as  pursued  by  Adams  and  Harwell,  have  been  abandoned. 
Excision  of  the  joint  has  not  proved  a  satisfactory  measure  for  the  relief  of  tbe 
condition.  Of  27  cases  analyzed  by  the  writer,  3  could  be  classed  as  p<»od  r»ult^. 
5  were  moderate  results,  and  8  were  bad  results.  As  a  curative  measure  ox- 
cision  of  the  head  of  the  femur  cannot  be  recommended  as  a  mode  of  treatmeoL 
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The  i^erlion  of  a  lOptr  reni.  tolution  o/  iinc  chloriilc  into  the  aBected  hip-joint 
has  been  oilvocatt-d  by  liunnelongae  for  the  purpose  of  exciting  a  bony  growth  at 
the  seat  of  the  injection.  So  far  aa  known,  the  treatment  has  not  been  followed 
out  in  America. 

The  method  of  Paci '  has  attracted  considerable  attention.    The  child 
is  etherised,  and  the  movements  of  reduction  of  un  ordinary'  traumatic 
dislocation  are  made  slowly,  forcibly,  and  accu- 
rately.    First  the  limb  is  flexed,  then  abducted,  F"*-  294, 
rotatctl  externally,  and  extended.     After  correc- 
tion a  iilaster-tif-Paris  bundujre  is  applied  along 
with  traction  of  4  to  10  kilognimmes.     After 
some  months  a  corset  is  applic<l  and  the  child 
allowed  to  go  about.     The  hip  is  protected  thus 
for  nearly  u  year  and  a  half  after  operation. 

Paci  reports  as  opemted  on  by  this  method  22  cases 
of  single  luxation  and  2  of  double,  in  uU  of  which 
he  had  good  results.  The  author  quotes  favorable  opin- 
ions from  many  surseonB,  but  the  weight  of  opinion  is 
aninst  the  method!  Post  of  Boston  many  ^cars  ago 
obtained  a  fair  result  from  a  forcible  re[)OBition  like 
this,  which  shows  that  some  cases  can  be  easily  cor- 
rected. Lorenz  speaks  of  the  method  as  one  chiefly 
useful  in  the  hands  of  its  originator.  It  has  had  little 
use  in  America. 


The  operationB  dcvi.ted  by  HolTa  and  Jjorenz 
hfive  the  greatest  claim  to  surgical  attention. 

Hoflfa's  openttion  aims  at  relieving  the  con- 
traction of  the  periarticular  soft  parts  by  a  free 
incision  of  the  capsule  and  )>cri trochanteric  mus- 
cles, and  at  replacing  the  head  of  the  femur  in 
an  artificial  socket  made  by  deepening  the  orig- 
inal acetabulum.     Hofiu  advocates  a  posterior 
incision  as  if  for  excision  of  the  hip.     The  pos- 
terior aspect  of  the  joint  is  exiMMWsl ;  the  oa])sule 
is  opened  and  exlirpate<l  in  so  far  as  it  otfers  anv  i 
resistance  to  reduction,      Anv  resistant  bands     Vurity"W 
which  prevent  the  femur  from  being  pulled  down     tiristin  a 
are  cut.      It    neces.tary  the  hamiitnng  muscles     tho  |K.'rit>i'uiii. 
and  adductor  tendons  may  be  diviiltKl.      The 

original  acetabulum  is  dee[>ened  and  widened  with  a  heavy  sharp 
curette.  The  head  of  the  femur  is  placed  in  this  socket  and  the  wound 
is  closed. 

The  operation  of  Lorenz  is  simpler,  less  destrii<;ti  ve,  and  avoids  the 
dcstniction  of  the  muscles  surrounding  the  hip.  He  advocates  an  ante- 
rior incision  which  exposes  the  joint,  and  the  cai>sule  is  o|x>ned  by  a 
T-shaped  incision.  The  head  is  made  smaller  if  need  be,  the  acetabu- 
lum is  scraped  nut,  and  rejKwition  is  accomplished. 

Bradford  calls  attention  to  the  importance  of  the  division  of  the  Y-1iganient. 
The  limb  is  put  up  in  a  position  of  Hlight  abduction.  The  operation  has  been  but 
little  done  in  Amerii^a  by  the  method  of  Lorenz.  I^orenE  himself  operates  with 
much  rapidity,  and  the  operation  only  hints  n  few  minutes.     He  reports  100  cases 

'  RmuitOHhop&lif,  Sejit.,  1894. 


644  ORTHOPJEDIC  SURGERY, 

without  a  death  operated  on  by  his  method.^    Broca'  report8  25  caa€»  openLt«<ir« 
by  Hoffa's  method ;  5  died  (4  of  sepsis),  there  was  1  case  of  relapse,  1  recovfRd 
with  ankylosis,  but  of  the  cases  where  the  results  were  obtainable  ther  wn* 
excellent ;  2  walked  without  a  limp.    Of  177  cases  by  German  surKeoui^  ihei» 
were  6  deaths,  which  may  have  been  due  directly  to  the  operation,  making  a  mor- 
tality of  3.3  per  cent.     The  German  surgeons  describe  a  large  proportion  of  curv 
from  their  operations.   Hoffa's  operation  is  the  one  which  has  been  done  in  Ameria 
and  it  must  be  admitted  that  American  surgeons,  as  a  rule,  have  not  been  ablf  U> 
procure  such  results  as  are  reported  in  Germany ;  and  it  is  not  an  unfair  HttlenKot 
to  say  that,  so  far  as  the  Hoffa  operation  is  concerned,  it  is  regarded  here  a*  beitf 
of  questionable  utility  in  most  cases.    With  regard  to  the  Lorenz  operation,  Amer- 
ican surgeons  have  had  but  little  experience  with  it,  and  have  regarded  it  chieJh 
as  a  modification  of  the  Hoffa  technique.     It  is,  however,  a  very  different  oMri* 
tion,  and  it  is  likely  that  it  will  have  a  more  brilliant  future  than  the  Hdi 
method. 

With  regard  to  operation  in  general,  it  may  be  8aid  that  the  repcje«l- 
tion  of  the  head  is  easy,  although  it  is  sometimes  hard  at  first  to  pwnifs- 
nize  the  original  acetabulum.  The  difficulty  comes  in  retaining  the  heid 
of  the  femur  in  the  socket.  After  any  operation  the  wound  should  be 
closed  and  perfect  quiet  insisted  upon  for  about  four  weeks,  when  ^fBmv^ 
motion  should  be  begun.  It  is  necessary  tliat  the  joint  should  be  pn^ 
tected  for  some  months  by  some  splint  or  appliance  which  prevents  the 
weight  from  coming  upon  the  hip-joint.  The  whole  question  of  opera- 
tion must  at  present  be  considerea  as  being  smb  judice^  From  the  Amer- 
ican standpoint  the  HofFa  ojieration  has  been  largely  a  failure.  TIip 
Lorenz  operation  has  been  hardly  known,  and  any  operation  at  present 
must  be  regarded  to  a  certain  extent  as  a  surgical  experiment.  Tnat- 
ment  by  traction  and  other  methods  has  not  yielded  good  results,  yet 
untreated  cases  are  likely  to  grow  worse  as  they  grow  older.  0>n!^ 
quently,  a  certain  number  of  people  prefer  to  take  the  chances  of  an 
operation  which  may  yield  an  excellent  result  or,  on  the  other  hand, 
which  may  result  in  failure. 

Dislocation  of  the  hip  may  occur  during  the  acute  arthritis  of  infants  from  wpa- 
ration  of  the  epiphysis  of  the  femur.  In  later  years  this  condition  may  simulit^ 
congenital  dislocation  of  the  hip  most  closely.  Dislocation  of  the  hip  may  &]«" 
occur  later  after  severe  infantile  paralysis  where  the  muscles  become  relaxeiiand 
allow  the  head  of  the  femur  to  slip  out  of  the  acetabulum. 

The  TREATMENT  in  either  of  these  cases  does  not  differ  easentially  from  thit 
of  congenital  dislocation. 

Coxa  Vara.* 

Coxa  vara,  or  incurvation  of  the  neck  of  the  femur,  is  an  affection 
to  which  attention  has  been  directed  of  late.  It  is  rhachitic  in  origin, 
and  affects  most  often  adolescents,  although  it  probably  is  more  of  a 
factor  in  (jhildren  with  rickets  than  has  been  sup[K>se<l. 

Pain,  limping,  shortening  of  the  aff*ected  limb,  and  elcNTition  of  the 
trochanter  are  all  present :  eversion  of  the  limb  is  noted.  It  is  to  l)e 
distinguished  chiefly  from  congenitiil  dislocation  of  the  hip-Joint  anti 
from  hip  disease*,  which  it  simulates,  by  pain  and  tenderness. 

Rest  and  protection  to  the  joint  are  followetl  by  go<xl  results  in  the 
early  stages,  but  osteotomy  may  be  necessar}'. 

*  r.orenz,  Amjrh.  Hvftirjrenkinujn}^  Wien,  1895.         *  Retni€  (T OrthnpMif.^  Nor.  1,  189-x 
^  TraiiA.  Am.  Orth.  Asit'n  ,  vol.  vii.  p.  270,  and  quotations  in  Tuoojr's  OrihapuBiit  S^ 
gery^  London,  1896,  p.  203.     Also  recent  paper  by  Alexander  Ogston. 


BOW-LBOS. 

The  condition  known  as  bow-lejje,  or  genu  varum,  is  most  often 
the  result  of  rickets  and  occnra  chiefly  in  young  children.  Bow-legs 
nay  also  result  from  ostitis  deformans  in  elderly  people.  It  is  cha- 
racterized by  an  outward  bowine  of  the  bones  of  the  I^,  which  at  times 
s  associated  with  or  replaced  by  a  forward  bending  of  the  tibia  and 
ibula,  and  one  speaka  of  the  latter  condition  as  anterior  bow-legs. 

Bow-legs  occurs  for  the  moRt  part  ia  children  between  one  and  four  ^earH  of 
UK,  but  us  a  rule  it  ia  not  noticed  until  the  children  begin  to  walk.  It  is  not  in 
ul  coses — perhaps  not  in  most  cases — caused,  as  has  been  ho  commonly  Hupposed, 
iy  allowing  the  child  to  walk  too  soon,  but  rather  it  is  the  result  of  a  tonic  con- 
iraction  of  the  muscles  which  pull  the  softened  bones  out  of  the  straight  tine, 
rhe  weight  of  the  child  in  walkmg  when  it  comes  upon  the  softened  bones  tends, 
if  course,  to  incresse  the  curve.  Although  it  is  associated  in  most  caHea  with  a 
%rt&in  decree  of  rickcte,  bow-legs  may  be  found  at  times  in  children  where  the 
lui^ostic  signs  of  rickets  are  not  present;  jet  it  muKt  be  assumed  that  the 
raftening  of  the  bones  has  existed  if  this  distortion  is  to  be  found.  It  occurs  not 
Infrequently  in  children  under  six  months  of  age,  and  between  six  months  and  a 

tear  and  a  naif  many  cases  develop.  It  is  a  more  common  deformity  than  knock- 
nee.  In  9050  cases  of  tturgical  disease  in  children  which  were  analyzed  there 
wei^  570  cases  of  Ijow-l^s  and  only  370  cases  of  knock-knee.  Both  knock-knee 
ind  bow-lc^  affect  boys  more  frequently  than  girls. 

The  condition  of  anterior  bow-legs  is  characterized  by  a  bowing  for- 
ward of  the  tibia  and  fibula.     This 
is  generally  most  prominent  at  the  F'"-  296. 

junction  of  the  lower  and  middle  ' 

thirds  of  the  leg.    It  occurs,  as  a  rule, 

Via.  295. 


in  the  cases  were  severe  rickets  is  present,  and  is  generally  associated 
with  some  outward  bowing  of  the  log  or  with  knock-knee. 

Symptoms. — Children  with  bow-legs  stand  with  the  feet  wide  apart, 
even  in  the  milder  cases.  In  walking  they  sway  from  side  to  side  with  a 
rolling  gait,  balancing  tliemselvcs  over  each  leg  as  it  rests  in  turn  on 
the  ground.     The  feet  that  they  stand  with  the  feet  apart  is  probably 
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due  to  muscular  weakness,  and  because  the  centre  of  j<upport  is  removtil 
so  far  outside  of  the  centre  of  gravity.      The  bowing  is  of  twu  \sy^ 
(Figs.  295,  296).      In  one  it  affects  the  femur  and  the  tibia ;  in  iW 
other  it  affects  the  latter  bone  alone.    In  the  former  case  the  chiMren 
stand  forming  a  well-defined  oval  with  their  bowed  legs.     Where  the 
tibia  alone  is  affi»cted  the  general  symmetry  of  the  curve  is  less.    Tbf 
easiest  methcKl  to  find  out  whether  the  curve  involves  the  femur  t«»  any 
extent  is  to  cross  one  leg  of  the  child  over  the  other,  placing  the  iiimr 
sides  of  the  knees  in  contact  when  the  child  lies  down.      In  cases  v^\wi^ 
the  curvature  is  principally  in  the  tibia  the  thighs  will  come  cl<»*ely 
together.     In  extreme  cases  of  bow-legs  the  knee-joint  may  l>e  invulvdi, 
but  in  general  this  is  not  a  factor  to  be  considered.     The  b<>nis  ii 
children  in  tlie  active  stage  of  bow-legs  are  by  many  thought  to  posseM-a 
certain  springiness,  which  is  often  demonstrated  to  students  by  l^entliog 
the  legs  with  the  hands  and  watching  the  bones  spring  back,  whin  a 
distinct  yielding  is  felt.     It  is  probable  that  this  is  due  to  the  elasticiir 
of  the  muscles  themselves,  rather  than  to  any  springiness  of  the  bone. 
The  bones  of  rhachitic  children  are  plastic  rather  tlian  elastic. 

It  is  important  that  a  record  of  cases  of  bow-legs  and  of  knock-kuee  should  be 
kept  for  comparison.  This  is  easily  done  by  making  the  children  ftit  or  lie  down 
on  a  piece  of  brown  paper  with  the  feet  together  and  the  toeti  pointing  upwaitL 
With  a  pencil  held  perpendicularly  to  the  paper  the  outline  of  the  legs  and  feet  m 
traced.    These  tracings  can  be  inked  and  kept  for  reference. 

Diagnosis. — The  diagnosis  presents  no  difficulty,  and  tlie  only 
affection  which  bow-legs  resembles  is  double  congenital  dislocation  of 
the  hip,  the  gait  of  which  it  simulates  very  closely.  It  should  be  men- 
tioned that  the  two  affections  may  iK)ssibly  coexist. 

Prognosis. — The  prognosis  of  anterior  bow-lears  is  in  general  po«>r, 
unless  operation  is  undertaken.  It  is  not  likely  tiiat  the  children  will 
outgrow  the  deformity,  nor  is  it  easy,  as  a  rule,  to  control  it  by  mechan- 
ical treatment.  The  outward  bowing  of  the  leg,  ordinary  bow-legs,  i^  a 
more  easily  remedied  affection,  and  m  young  children,  except  in  severe 
cases,  th(»  prognosis  under  mechanical  treatment  is  almost  always  iav<>r- 
able.  Even  without  treatment  certain  cases  recover  and  others  do  not, 
but  which  cases  are  the  favorable  ones  no  surgeon  can  tell  in  advancv. 
It  has  been  supposed  by  some  writers  that  in  general  it  is  probable  tliat 
where  the  curve  is  gradual  and  involves  both  femur  and  tibia,  sqjon- 
taneous  recovery  is  more  likely  t^)  occur  than  when  confineil  to  tlio 
tibia  alon(».  In  some  interesting  observations  made  by  Whitman,  m1k» 
obs(Tved  2000  |)cople  walking  the  streets  of  Boston,  tlie  prevalence  of 
bow-legs  in  the  adult  was  shown  by  the  fact  that  he  saw  400  of  them 
bow-legged,  while  32  had  knock-knee.  It  is  quite  evident  from  tlM> 
that  all  cases  of  bow-legs  arc  not  outgrown. 

Treatment. — The  treatment  may  be  ex|K»ctant,  mecluinii'nl,  or 
operative.  It  is  hard  to  state  definitely  where  the  neetl  of  m«*hanical 
treatment  begins  in  bow-legs. 

Expeotant  Treatment. — In  certain  cases  it  is  easy  to  see  tliat  the 
mechanical  conditions  are  so  bad  that  some  sup|iort  is  imperatively 
necessary,  but  except  in  cases  where  the  curvature  is  quite  marked  it  is^ 
safe  to  allow  the  child  to  continue  under  ol>servation,  taking  tracinp^ 
every  three  months  and  massaging  the  legs  and  treating  the  general 
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vndition  of  rickets ;  but  this  is  only  proper  where  one  can  depend  upon 
he  co-operation  of  the  parents. 

Cases  where  the  children  "  toe  ia,"  walk  with  a  rolling  gait  and  stand  with  the 
eet  wide  apart,  are  not  Buitable  cases  for  expectant  treatment.  Magsage  and 
UDipulation  ahuuld  be  performed  at  home  once  or  twice  a  day  during  either  the 
Kpeciaot  or  mechanical  treatment  The  parents  tihould  be  instructed  to  rub  the 
^  and  to  attempt  to  bend  them  into  a  correct  position,  not  using  enough  force  to 
lake  the  child  cry. 

JIfechanical  treatment  is  suitable  for  all  children   under  four  years 
r   ag:e ;   sometimes  after   tbis.      Altbuugb  in  children   it  is  dimcult 
rter  the  age  of  tour  to  accomplish 
mch  by  braces,  it  must  be  said  '''"■  ^^■ 

lat  remarkable  results  can  be 
btained,  even  in  tbe  case  of  much 
itler  children,  by  peraistent  con- 
nenient  to  bed  and  by  the  long- 
ontinued  ung  of  stmie  .sjilint  or 
andage  which  tends  to  pull  the 
:nee3  together.  Mechanical  treat- 
iienC  is  easily  applied  by  a  simple 
teel  upright  attached  to  the  body 
rhicb  runi^  to  the  top  of  the  inside 
if  the  thigh  and  terminates  in  an 
irm  curving  around  and  upward. 
To  this  upriglit  the  legs  are  (irmly 
lulled  by  means  of  leather  pads, 
vhich  act  upon  the  most  promment 
»art  of  the  deformity. 

Everaion  of  the  feet  in  walking  is  a^„,„,  f,„  ,„„.,  ,t.,.  p,nm„io„  „f  .^^ 
vcured  by  the  arms  m  which  these  braces  manBgera  or  the  ChiTdren'a  Hcwplul,  Boaton). 
erminate.  By bucklinKtheendsof these 

LTins  behind  the  back  the  feet  can  be  turned  out  to  any  extent.  In  cases  where  the 
urvuture  is  conRncd  entirely  to  the  tibia  the  braces  can  be  terminated  at  the  knee 
n  a  i>ad.  Various  forms  of  elastic  spring  braces  and  other  forms  of  steel  uprights 
ire  used,  but  the  simple  one  described  is  in  general  satisfactory.  Improvement 
hould  be  noticed  within  a  few  months  after  the  apnlicstion  of  the  braces.  When 
nechanical  treatment  fails  operiitive  messures  should  be  adopted. 

The  mechanical  treatment  of  anterior  bow-lept  is  unsatisfactoiy. 

Operative  meaaurea  should  not  be  undertaken  with  children  with 
ww-legs  under  the  age  of  three  years,  and  preferably  not  younfjer  than 
bur,  as  in  these  cases  tbe  bones  are  not  sufficiently  liivnlened.  In  most 
nses  a  simple  fracture  of  the  tibia  and  fibula  is  sufficient  to  correct  the 
ine  of  tlie  leg  even  where  a  mild  curvature  of  the  femur  exists. 

Osteoclasis  and  osteotomy  are  the  measures  adopted  for  the  cor- 
•ectjon  of  bow-legs.  Osteoclasis  may  t>e  done  by  tbe  bands  by  very 
itrong  surgeons,  out  the  fracture  is  not  so  accurately  locjited  as  that 
lone  by  some  apparatus.  The  osteoi'Iast  of  Rizzoli  consists  of  a  bar 
md  two  padded  rings  sliding  upon  it.  Between  the  padded  rings  a 
xtdded  plate  is  screwed  down,  fracturing  the  bone  at  the  ]Miint  of  appli- 
»tion.  It  is  a  simple  and  satisfactory  n])]Hinitus  for  the  opration.  In 
'racturing  a  1^  the  force  of  the  osteoclast  should  l>e  so  adjusted  that  it 
rill  not  break  off  either  at  the  upperor  lower  epiphyses  of  the  tihiie,  which 
ire  not  firmly  united  at  so  early  an  age. 
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With  as  little  mani^alatioo  as  possible  tbebone  ahi 
leg  should  be  done  up  id  a.  plaster-of-Paria  bandage  ai 
ture.    The  results  of  osteoclaaia,  profierly  ilnne,  ore  air 

Osteoclasia  is  suitable  for  cases  of  anterior  bow-lei 
dren  over  four.  The  bone  it)  broken,  ae  iu  ordinary  bow-1 
est  carvBture,  aud  in  many  cases  the  leg  can  be  placed  I 
posterior  outline  is  coDcerned.  Division  of  the  tendo  A 
the  bone  is  broken. 

Osteotoiuy  is  to  be  preferred  to  osteoclasis 
if  there  be  a  curvature  of  tlie  tibia  in  two  plan 
be  very  marked,  or  if  the  bones  be  very  hard, 
chiselling  the  bone  nearly  through  and  complctin 
Theoretically,  it  is  not  a.  more  dangerouB  operat 
bad  reriulte  due  to  ^epaia  occur  from  time  to  tii 
it  may  be  desirable  to  remove  a  wedge-shaped  pi 
cases  of  anterior  bow-I^s  the  tibia  may  be  ili 
in  this  way  tJie  removal  of  a  wedg«  is  made  unn< 
the  tcndo  Achilles  will  probably  have  to  be  di 
straight.  After  osteotomy  the  leg  should  be  di 
treated  as  a  compound  fracture. 

Enock-enbb. 

Knock-knee  is  a  condition  represented  by  a 
the  knee,  caused  most  often  l)y  overerowth  of 
the  femur.  This  results  generally  mim  riekdt 
of  the  knee  may  occur  after  fractureti,  in  ttibem 
and  sometimes  in  advanced  cases  of  infantile 
muscles  of  the  leg.  In  the  latter  instance  it  is  j 
some  flexion  of  the  knee.  The  common  rliachi 
whicli  will  be  the  only  one  considered  here,  oceu 
between  two  and  four  years  old.  It  is  less  com: 
most  cases  it  is  probably  caused  by  the  attitude 
dren  in  standing.  Inasmuch  as  their  muscles 
tliemselves  by  standing  with  the  legs  a})art  and 
the  position  in  which  the  least  muscular  aoti 
brings  more  weight  to  bear  Ujwn  the  external  tl 
dyU's,  and  tends  to  cause  the  atrophy  of  the  e 
femur  and  the  overgrowth  of  the  internal,^  I 
the  bones  abo^'e  and  below  the  knee-joint  may 
the  deformity,  but  this  is  less  often  the  case  thai 
in  nearly  all  cases  coexists,  probably  most  often 
(»use — mnscular  weakness.  In  severe  cases,  wl 
separated,  an  inversicm  of  the  front  part  of  the 
reach  toward  the  median  line  for  support.  Ii 
and  fibula  rotate  outwunl  in  the  long  axis  of 

Symi»t<»ms. — Ohihiren  with  knock-knee  wal' 
ing  gjiit.  If  they  were  to  walk  in  the  ordinal 
stniight  ahead,  the  rironiincnt  knees  would  kn 
ami  pnigress  would  l>e  impossible.  Consequent 
either  outward  or  iuwanl  in  order  to  diminish 
■  Arbutlmut  hanc,  Gui/'a  Hoep.  Rtp., : 
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inner  u»pect  of  the  knee,  and  tliiia  "  toeing  out "  or  "  toeing  in "  is 
often  the  first  uymptom  to  call  attention  to  the  trouble  in  the  slighter 
erailes.  Pain  is  absent,  but  children  with  knock-knee  are  clumsy  and 
tall  easily.  On  examination  one  finds  that  the  deformity,  however 
pnimineiit,  di.'4ap|)ears  on  flexing  the  knee.  This  is  because  the  condi- 
tion which  causes  the  deformity  is  the  greater  length  of  the  internal 
condyle  of  the  femur.  Examination  of  the  lower  end  of  tlie  femur 
when  the  leg  is  flexed  shows  the  prominence  very  plainly.  Laxity  of 
the  lateral  ligaments  is  often  noticed,  as  a  result  of  which  the  deformity 
is  more  noticeable  when  the  patient  stands  and  weight  comes  upon  the 
knees. 

Diagnosis. — The  diagnosis  presents  no  difficulty  in  marked  cases. 
In  mild  ca^es,  where  flat-foot  is  marked,  the  attention  may  be  given 
wholly  to  the  latter  einidition,  and  the  more  serious  condition  of  knock- 
knee  may  be  quite  overlooked. 

Pr(XJS<i8is, — -The  pn^nosis  is  not  so  good  as  in  bow-I^s.     It  is 
unlikely  that  any  markwl  degree  of  the  deformity  can  be  outgrown. 
On  tlie  contrarv,  the  motrhauical  conditions  are 
such  that  the  deformity  is  much  more  likely  to  Fio.  298. 

increase  than  to  diminish. 

Treatment, — The  treatment  may  be  expect- 
ant, mechanical,   or   operative. 

Erpeettint  freaiment  is  only  suitable  in  mild 
cases,  where  the  children  remain  under  observa- 
tion and  they  have  the  benefit  of  continual  mas- 
sage and  manipulation.  Frequent  tracings  of 
the  legs  should  be  taken.  It  is  important  that 
the  conditions  which  favor  knock-knt^e  should  be 
prevented  as  much  as  j)ossible,  and  for  this  reason 
It  is  advisable  that  the  flat  foot  should  be  corrected 
by  elevating  the  arch  of  the  foot  in  all  cases  which 
Know  marked  flat-f(H)t.  This  may  be  regarded  as 
a  remedial  measure  which  is  likely  to  affect  knock- 
knee.  The  general  treatment  of  rickets  in  all  cases 
where  the  tfisease  is  active  is  not,  of  course,  to  be 
forgotten. 

JfwAawf'm/  treatment  is  suitable  for  all  cases  in 
children  under  four  years  of  age.     It  should  be 
begun  as  soon  as  the  knock-knee  becomes  at  all 
marked,  even  if  the  child  is  Just  beginning  to 
walk.     The  simplest  apjiliance  consists  of  an  up- 
right steel  which  is  fasten«l  to  the  shoe  l)elow  and 
nina  the  length  of  the  leg,  to  terminate  above  in 
a  band  which  grasps  the  pelvis.     A  leather  piwl 
runs  from  this  upright  around  the  inside  of  the 
knee  to  pull  it  oiitwani.   A  posteriorann  from  this 
upright,  embracing  the  back  of  the  leg  n.>ar  the  '*'"'P''^'k,S.k'ifei'""' '"' 
knee,  is  an  assistance  to  prevent   flexion  of  the 
knee.     The  objection  to  the  apimratus  is  that  the  knee  is  likely  to  bend, 
and  that  with  the  landing  of  the  knee  the  dcfonnity  diminishes;  eon- 
seqncntly,  to  obtain  the  best  results  the  knee  must  be  kej>t  stniight. 
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Fig.  299. 


Long-continued  confinement  to  bed  with  a  cushion  between  the  kne^^and 
the  feet  bandaged  together  is  often,  in  older  cases,  capable  of  prodiKin); 
satisfactor}'  results.  Elastic  traction  and  various  forms  of  riplint.s  have 
been  devised,  the  principle  of  all  of  which  is  that  descrilxHl  abov€». 

Operative  treatmeitt  is  applicable  to  all  cases  of  knock-knee  of  more 
than  the  mildest  grade  in  children  over  four  years  of  age.     It  i>  in< 

advisable  to  undertake  it  at  an  earlier  peritNi. 
Osteoclasis  is  not  so  satisfactoiy  as  ostcMitomy  in 
knock-knee,  because  the  fracture  should  \w  U 
cated  as  near  the  joint  as  possible,  and  t^xnpt 
with  the  most  elaborate  osteoc^hists  this  is  prat^ 
tically  impossible. 

The  operation  most  often  prefems:!  is  ibf 
osteotoiny  of  Macewen.  An  i^steotonit*  i» 
used.  It  should  be  about  half  an  inch  In 
breadth,  and  the  blade  should  l>e  niurknl  tn 
show  how  deeply  the  edge  has  jx^netratpd.  k 
common  wooden  mallet  is  the  most  suitable  in- 
strument to  use.  The  osteotome  is  driven  into 
I.  the  femur  at  its  inner  aspect  half  an  inch  aUivt* 
the  adductor  tubercle  of  the  femur.  No  in- 
cision in  the  skin  is  necessary  unless  it  is  pn^ 
ferred.  By  successive  light  blows  of  the  mal- 
let the  osteotome  cuts  through  nearly  the  wholr 
thickness  of  the  bone,  which  is  then  frartun^l 
,    w         ««!   .V    c  t-  ^      manually  and  the  lee  is  placed  straight.    Vn- 

1,    Mayer,    Billroth,    Schede;  -^  •       i    ^»         •  ^^      t  -Sim 

2.  Annandaio;   3,  Ogston,   ucccssary  manipulation  IS  to  be  avoided.     IIh* 
rxlyior!'^''''''*'^*'"''''''  Straightened  leg  is  placed  in  a  plasterntf-Pari^ 

bandage  and  treatea  as  a  compound  fractun*. 
Hemorrhage  is  generally  slight,  and  accidents  may  be  avoided  bv  grasjv- 
ing  the  osteotome  so  firmly  that  it  cannot  slip,  and  by  cutting  the  yoy- 
terior  edge  of  the  bone  with  the  chisel  pointed  forwanl.  DpstonV 
operation,  which  is  perhaps  the  one  best  suited  to  verj'  severe  ca?e>. 
aims  at  loosening  the  internal  condyle  of  tlie  femur  with  a  chisel  «»r 
sjiw  cutting  from  above  the  adductor  tubercle  to  tlie  intercontlvKml 
notch.  Hahn  advocates  the  performance  of  osteotomy  on  the  outer  a^^ 
well  as  on  the  inner  side  of  the  femur,  but  this  view  has  not  met  with 
general  acceptance. 

The  various  o|)erations  for  the  correction  of  knock-knee  may  l»e 
seen  by  a  glance  at  the  diagram  (Fig.  299). 


OONOBNITAL  OlUB-POOT. 

Congenital  club-foot,  or  talipes  equino-varus,  is  the  term  applitJ 
to  a  condition  of  the  foot  in  which  the  sole  is  inverted,  the  front  [lartof 
the  foot  is  displaced  inward  and  upward,  and  the  heel  elevate<l. 

The  deformity  has  it«  or i pin  probably  in  an  arrest  of  development  of  the  f<^ 
of  the  foetus  in  utero,  resulting  in  the  delayed  rotation  of  the  legs  and  feet.  Do^ 
ing  the  early  part  of  intra-uterine  life  the  feet  lie  in  the  position  of  equino-varus.' 

»  Hci-g.  Archives  of  Med.,  N.  Y.,  Dec.  1,  1882;  Parker  and  Shattuck,  Br.  Med.  Jt»tr%. 
1H86,  ii.  10. 
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Htcnce  of  this  foetal  condition  is  likely  U*  reHUlt  in  club-foot.  The  de- 
tion  uf  the  feet  may  be  due  to  various  cautiei*,  au<^h  ao  mechanical 
I  or  iMime  abnormal  condition  of  the  ncrvnun  or  circulatory  system  of 
jer  or  child.  If  this  view  of  the  origin  of  the  dclurmity  is  accepted^  it 
ito  tile  same  oIass  with  spina  bifida  and othersimilarmalformationB  with 
equently  coexistx.  Heredity  is  an  undoubted  factor  in  the  production 
It,  and  much  influence  has  been  attributed  to  maternal  impressions  an  a 
tictor,  although  probably  in  moHt  cases  imprewiuns  are  not  the  cause  of 
lity.  Abnormal  development  in  the  uterus,  the  paralysis  of  certain 
)d  primary  b<iny  changes  have  been  advocated  as  the  cause  of  club-foot, 
iew  that  it  originates  in  retarded  development  ia  the  one  generally 

OIJMSY. — The  deformity  in  a  dislocation  inwunl  of  the  anterior 
lie  fiHit  whieh  occurs  at  the  niedio-tarsal  articulation.  All  the 
mstile,  skin,  fasfuie,  and  the  bones  in  older  cases,  are  affected  hy 
isition.  Tlic  ultenition  in  shape  of  the  Iwnes  is  of  the  most 
i;^;  bwsiuse  it  oilers  the  greatest  ohstacle  to  reduction.  The  os 
lomcs  more  vertical  than  hortzontjii,  and  its  anterior  articulating 

Fw.  30a 


iblique  to  the  nxi.s  of  the  iMinc.  In  the  severest  eases  the  inner 
be  concave.  The  a»t^^^;llllls  ti|>a  forward  on  n  tnmsversc  axis, 
nly  the  jxwterior  ^wrt  of  the  articular  surface  is  in  contact  with 
,  the  anterior  i»art  of  this  surface  makiu};  a  prominence  under 
;  the  head  !in<l  nock  twist  inward ;  the  scaphoid  is  carried 
ind  witli  it  the  ciinciforni  bones  and  mctatarsids  uttaehiil  to 
This  results  in  a  broadening  of  the  anterior  part  of  tlic  toot 
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The  ligaments  arc  contractpd  on  the  concave  side  of  the  foot  »iid 
stretehcd  ou  tlie  other.  The  niiiecles  atrophy  from  lack  of  proper  i», 
and  bony  growth  in  likely  to  be  retarded.  The  muscular  reactions  art 
normal.  The  tendons  are  somewhat  displaced,  but  no  other  nhnormalitti^ 
present.  Synovial  biirsie  may  form  on  the  outer  edge  and  back  of  tbeti«t 
The  SYMPTOMS  and  diagnosis  of  club-foot  are  the  direct  oulconif 
of  the  anatomical  conditions.  The  patients  walk  upon  the  outside  i\{ 
the  feet,  and  in  walking  lift  the  feet  iiigh,  rolling  one  over  the  other  in 
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a  manner  which  is  \cry  noticeable.  The  deforraitj'  is  a  most  unsightly 
one.  Rcpositiou  of  the  foot  by  manual  pressure  is  imjKissilile  iu  any 
but  the  slightest  cases. 

Talipes  equino-v-arus  resulting  from  hrfanfUe  paralifniK  may  present 
appearances  closely  resembling  those  of  congenital  club-foot.  The 
deibnnitv  is,  however,  more  amenable  to  treatment  and  more  easily 
corrected. 

Pit(«}N08is. — Without  treatment  there  is  no  hojie  of  cure  or  im- 
provement in  the  defomiily.  The  fool  tends  all  the  time  to  become 
more  fixed  in  it*  vicious  jm-iitinn,  aiid  the  bony  changes  whicli  result 
serve  to  lock  it  in  place.  Witli  tnatni^nt  bcfrun  during  childhood  ihf 
jjrospeet  of  a  cure  is  alwayf  gtKHJ  if  the  intelligent  co-oiieration  of  llw 
parents  can  be  obtained.  Even  in  adults  excellent  results  may  be  (A>- 
tained  by  operative  measures, 

Tbeatment, — The  treatment  of  club-Jbot  coasists  simply  in  i 
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lying  the  deformity  by  the  mildest  measure  that  will  serve,  and  in  keep- 
ings the  foot  in  the  correct  posiiian. 

The  measures  to  be  employed  in  a  young  infant  must  necessarily  differ  widely 
from  those  in  an  adult,  but  whatever  means  of  correction  are  adopted  the  deform- 
ity should  be  over-corrected,  however  destructive  may  be  the  means  required  to 
clo  this.  A  half-cure  in  club-foot  amounts  to  nothing.  The  various  methods  of 
oorrection  will  be  considered  in  the  order  of  their  severity: 

(1)  Manipulation ; 

(2)  Plaster-o f- Paris  bandages ; 

(3)  Mechanical  correction ; 

(4)  Tenotomy; 

(5)  The  use  of  extreme  force; 

(6)  Open  incision ; 

(7)  Bony  resection. 

The  inherent  tendency  of  all  cases  of  club-foot  to  relapse  in  the  years  follow- 
ing correction  cannot  be  too  strongly  insisted  upon. 

(1)  Manipulation  of  the  foot  should  be  begun  as  early  as  possible, 
however  young  the  infant  may  be.  Any  mother  can  be  instructed  to 
replace  the  foot  in  the  normal  {X)sition  every  time  that  she  changes  the 

Fig.  302. 


Mechanical  correction  of  club-foot. 

diaper.  The  outer  border  of  the  foot  should  be  pressed  upward  and 
outward,  thus  correcting  in  the  same  movement  the  varus  and  the  equi- 
nus  elements  of  the  deformity.  Complete  cures  of  bad  club-foot  may 
result  from  this  measure  alone. 

(2)  P/aster-of-Paris  6anrf^.7^«,  carefully  aj)plied,  in  the  case  of  young 
infants  may  produce  improvement  or  cure.  A  pc»riod  of  manipulation 
should  prece<le  their  use,  even  in  the  youngest  infant**,  to  render  the  foot 
more  flexible. 

The  bandage  should  be  applied  to  the  foot  placed  in  the  most  correct  position 
possible,  and  held  in  this  position  while  the  plaster  is  hardening.  Such  bandages, 
properly  applied,  stretch  the  contracted  structures,  and  at  the  removal  of  the 

flaster  a  more  correct  position  can  be  secured  in  the  ai)plication  of  the  second  one. 
t  is  probable  that  these  bandages  accomplish  their  work  in  about  three  days,  and 
that  the  most  rapid  progress  can  be  made  by  changing  them  at  this  short  interval. 
Plaster  of  Paris  is  also  applied  to  hold  the  foot  in  a  correct  position  after  ope- 
ration in  most  cases. 

(3)  Correction  of  the  deformity  hy  inechanival  apparatus  alone  is  pos- 
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Bible  in  mild  cases  in  children,  and  the  uwd  of  some  mechanical  retec^ 
tion-appliance  is  necessary  i'or  correction  iu  every  oise,  no  matter  wh^^, 
means  may  Lave  been  employed  (Fig.  302).     The  Taylor  club-foot  »lic»^ 
is  the  most  ^tisfaetory  appliance,  both  as  a  correction  and  retention  slick«., 
It  consists  of  a  steel  sole-plato  to  which  the  foot,  is  strapped,    Fromfb/s 
sole-plate  arises-an  upright  which  reaches  to  jiist  below  the  knee.    The 
sole-plate  is  atljiiste<l  to  the  f<:)ot  in  the  deformed  position,  and  then  hy 
the  use  of  the  iipriglit  as  a  lever  the  foot  is  brought  up  and  the  outer 
border  raised  by  bringing  the  upright  into  its  phtce  at  the  side  of  tlie 
leg.     This  can  be  worn  inside  of  the  boot,  and  when  weight  is  bonie 
upon  the  foot  the  efficiency  of  the  apjuiratus  is  increased  (Fif:.  3(tti. 
A  ruugbly-raade  apparatus  for  the  reduction  and  correction  or  i-luli  IVuil  ifui- 
sisls  iu  the  "snow-shoe"  appliance,  wliich  is  merely  a  shingle  fasteDi''!  to  tiu'  Lr>l 
of  the  fool  by  sliekine- plaster  "iri[» 
Fid.  303.  running   tlowa   each   iiidc   of   tlie  Irg. 

I  The  front  part  of  thin  project*  nut,  m 
that  traction  msy  be  made  by  a  pluta 
extending  Ui  the  leR. 

Sbaft'er  believes  in  the  use  of  u 
apparatus  exerting  intermittent  fom. 
but  such  inlennittent  force  is  necesarilv 
alow  in  producing  improTemenl.  The 
use  of  elastic  traction  is,  aa  a  rule,  an- 
Hatisfactory  and  cutnbeKome,  and  the 
complicated  apparatus  at  the  iDitm- 
ment-KhopH  has  uo  place  in  the  modnn 
treatment  of  club-foot. 

8o  strong  is  the  tendency  of  iheie 
children  to  walk  with  the  toes  inTcrud 
that  it  is  advisable  as  xoon  HHtheybt^n 
to  wiiIL  to  L-arry  an  upright  upward  i* 
faras  the  pelvis,  where  a  rigid  hoiluialil 
arm  may  be  added,  which,  strapl*! 
iiround  the  waist,  makes  iaverfdaa  of 
the  foot  impossible.  The  tcndenrf  lo 
"  toe  in  "  perxista  after  correction  of  the 
deformity  (Fig,  303). 

Whether  or  not  mechanical  cu^re^ 
tion  shall  be  pers^iited  in  or  shall  gin 
way  to  operative  measures  is  in  the  rue 
of  most  young  children  a  (question  nf 
expediency.  Mechanical  treatment  is 
slow.  It  requires  constant  and  btrlli- 
cent  care  on  the  part  of  the  sui^tfin 
»ni\  |inrcnt,  but.  if  persidteU  in,  in  mild 
( :i-.i','i  it  yields  most  satisfactory  result*. 
li  is  not,  a»  a  rule,  suitable  to  cum 
nliprc  much  bony  deformity  is  present. 
(4)   Tnwtomg  is  the  mildet^t  of 

nui^fooi.hoe«iit.-.;..L.hi r.- „,„      ,|,^    „jx;mtive    measures,  and   is 

justifiable  in  the  treatment  of  any 
case  of  club-foot  where  it  is  dcHrahle  to  save  time  or  where  attcmple  at 
mechanical  correction  are  unsatisfactory.  In  older  eases  and  in  ri'lupsfd 
cases  it  is  not,  as  a  rule,  a  sufficient  measure.  The  tcndo  Aehillis  and  the 
plantar  fascia  are  most  often  the  structures  to  be  divided.  In  scvet 
cases  the  aslragiilo-scjiphoid  and  caleaneo-euboid  ligaments  should  a 
be  divided  snlwutiineoiisly. 

After  division  the  foot  should  be  at  once  replaced  .in  bd  over- 
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reeled  position.  The  fear  that  non-union  of  the  tendons  may  occur  if 
this  is  done  lias  no  foundation.  Cases  which  are  allowed  to  reliipse  after 
tenotomy  are  more  re^ktaid  than  if  they  had  never  been  operated  upon. 
The  foot  should  l>e  held  in  the  correct  position  by  some  stiff  banc 
or  by  a  Taylor  club-foot  shoe.  Any  ap^Miance  is  efficient  which  holds 
tfie  foot  in  a  slightly  over-corrected  position.  After  three  weeks  walking 
may  In?  resuraetl  if  tenderness  has  disappeareil  at  the  site  of  the  operation. 

(5)  The  use  of  extreme  force  under  ether  after  tenotomy  is  often 
n€?cessary  in  onler  to  tear  resistant  ligaments  which  are  not  within  reach 
of  the  knife.  This  force  may  be  applieil  by  the  hands,  by  Thomas's 
wrench,  or  by  Bmdfonrs  ap|xiratus,  which  works  with  a  sole-plate  and 
loug  lever.  It  is  surj) rising  how  great  an  amount  of  force  can  be  safely 
used  in  these  cases.  Whatever  apparatus  is  used  is  only  intended  to 
supplement  the  force  exerted  by  the  hands,  and  by  the  intelligent  use 
of  extreme  force  the  performance  of  operations  upon  bone  has  been 
lai^ly  done  away  with. 

(6)  Open  irunsioa  consists  simply  in  dividing  all  the  resistant  struc- 
tures in  the  sole  of  the  foot.  It  is  spoken  of  as  Phelps's  operation. 
The  incision  uee<l  not  necessarily  be  transverse,  but  can  be  carried 
obliquely  for\vard  near  the  inner  border  of  the  foot,  through  which 
incision  all  resistant  structures  can  be  divided.  If  the  transverse  cut- 
ting is  done  fairly  well  forward,  the  bleeding  is  often  insignificant.  The 
incision  described  by  Phelps  runs  from  the  inner  malleolus  to  the  inner 
side  of  the  neck  of  the  astragalus.  Through  this  incision  may  be  cut 
all  soft  structures  as  they  offer  resistance. 

The  operation  nhould  be  performed  in  cases  where  reposition  is  not  possible 
after  tenotomy.  In  the  severest  grade  of  cases,  where  the  bony  changes  which 
have  been  described  are  present,  some  further  measure  will  be  necessary  after  open 
incision  which  only  divides  the  soil  parts.  These  measures  may  be  extreme  force 
(as  spoken  of  above)  or  some  operation  upon  bone. 

(7)  Resection  of  bone  (x^upies  of  late  years  a  steadily  less  important 

{)luce  in  the  treatment  of  club-foot.  The  jKjrformance  of  needlessly  muti- 
ating  and  extensive  bony  resections  will  not  be  considered  here.  In 
Young's  OrthojMjedk  Surgery  can  be  found  a  list  of  sixteen  different  oi)e- 
rations  upon  the  bones  of  the  foot  for  this  deformity.  The  two  operations 
to  l>e  considered  in  this  article  will  be  osteotomy  of  the  astragalus  and 
CH  calcis  and  excisicm  of  the  astragalus.  Where  marked  obliquity  of  the 
neck  of  the  astnigalus  exists,  and  the  front  part  of  the  os  cideis  is  curved 
inu'ard,  it  is  not  likely  that  division  of  the  soft  jnirts  will  rectify  the 
deformity.  In  these  cases  a  wedge-shaped  piece  should  be  removed  from 
the  outer  side  of  the  os  calcis.  If  resistance  jxTsists  after  this,  an 
osteotome  can  be  inserted  into  the  neck  of  the  astragidiis,  which  am  be 
cut  through  or  a  wedge-shaped  piece  of  bone  may  l)e  removed  from  it. 
Correction  will  then  be  easy. 

Excision  of  the  astragalus  alone  yields  satisfactory  results  in  nearly  all  cases, 
but,  as  pointed  out  by  Bradford,  a  certain  amount  of  inward  deviation  of  the  front 
imrt  of  the  foot  persists,  which  is  not  the  case  after  osteotomy  of  the  os  calcis. 
The  removal  of  so  important  a  bone  as  the  astrapralus  is  to  a  certain  extent  a 
mutilating  operation,  which  seems  unnecessary  if  osteotomy  of  the  os  calcis  will 
answer  as  well.  The  removal  of  a  large  wedge  of  bone  from  the  tarsus  is  con- 
sidered unnecessary. 

The  treatment  of  ebib-foot  is^  in  a  word,  as  follows :  The  deformity 
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should  be  corrected  by  manipulation  and  retention  by  a  stiff  bandage  iu 
infants.  Later,  tenotomy  or  open  incision  may  be  necessarv  if  meiiiiD- 
ical  treatment  has  failed  or  has  not  been  undertaken.  After  the  per- 
formance of  tenotomy  or  open  incision  correction  by  instrumental  font 
may  be  necessarj'.  If  rectification  cannot  be  obtained  in  this  way, 
osteotomy  of  the  os  calcis  and  astragalus  must  be  performed.* 

The  mildest  measure  that  will  over-correct  the  deformity  is  the  best, 
but  over-correction  is  etatentialy  no  matter  what  means  are  necessaiy  t« 
produce  it.  Any  treatment  is  incomplete  which  does  not  provide  agnini 
the  occurrence  of  a  relapse.  This  can  only  be  followed  out  by  haring 
the  patient  wear  an  efficient  retention  shoe,  such  as  the  Taylor  shoe,  f»r 
some  two  or  three  years  at  least  after  operation.  Whatever  apj»nitu» 
is  worn  should  be  discontinued  gradually  and  carefully. 


Fig.  304. 


Olub-hand. 

Club-hand  is  the  name  applied  to  a  rare  congenital  condition  whieh 

is  in  a  measure  analogous  to  congeoh 
tal  club-foot,  and  w^hich  may  occur  in 
connection  with  it.  The  deformity 
consists  in  a  deviation  of  the  hand 
from  the  line  of  the  forearm.  Thi# 
deviation  is  almost  always  toward 
the  flexor  surface  of  the  arm,  and  the 
case  is  spoken  of  as  dorsal  club-hand 
when  the  deformity  is  toward  the 
extensor  surface  of  the  forearm,  and 
as  palmar  club-hand  when  the  devi- 
ation is  toward  the  flexor  surface. 
It  is  also  spoken  of  as  radial  club- 
hand when  the  deviation  is  inward, 
and  as  ulnar  club-hand  wlien  the 
deviation  is  outward  at  the  wri^ 
Radio-palmar  club-hand  is  the  mort 
frequent  form.' 

A  certain  amount  of  deformity  of  the 
bones  is  generally  present.  The  carpiu 
may  .be  incompletely  developed  cir  it 
may  be  almost  eutirely  wanting.  In  the 
radial  forms  the  radius  is  often  wholly  or 
partly  wanting,  and  the  lower  end  of' the 
ulna  may  be  enlarged  to  articulate  with 
the  carpus. 

A  deformity  simulating  club-hand  mtT 
result  from  intra-uterine  fractures  orcio 
atrices,  also  from  cerebral  irritation.  The 
cause  assigned  for  the  occurrence  of  club- 
hand is  the  same  as  that  given  to  accoaoi 
for  the  presence  of  congenital  deformitiet 
in  general. 
The  hand  is  not  held  so  rigidly  as  is  the  case  in  club-foot,  and  it  can  be  moTed 
through  a  certain  arc. 

The  DIAGNOSIS  is  evident  from  inspection. 
*  Young,  Med.  iSVi/x,  May  12,  1888.  »  OrUiopadk  Tran9.,  vol.  vi.  p.  211. 
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Treatment, — In  the  milder  cases  fenot^my  of  the  rosistant  and  con- 
"actod  muBclcs  or  the  stretching  of  them  by  manipulation  or  splints 
lay  be  efficient.  In  dividing  the  tendons  it  is  lietter  to  lengthen  them 
y  open  incision  than  to  divide  them  subciitaneoiisiy,  as  the  possibility 
i'  non-union  ia  greater  here  than  in  tenotomy  in  general.  Where  the 
iditis  is  deficient  and  the  deformity  severe  amputation  may  be  advisable. 
',.  H.  Sayre  has  resected  the  ulna  and  part  of  the  curpns  in  a  cose  of  the 
»dial  variety,  and  has  obtained  a  fairly  useful  arm  (Fig.  304).  Each 
xse,  of  course,  must  be  treated  on  ila  merits,  and  the  policy  to  be  pur- 
iied  would  dej>end  lately  upon  the  deficiency  of  the  bones. 


Affections  of  the  Abch  of  the  Foot. 

The  abnormal  conditions  pertaining  to  the  arch  of  tlie  foot  will  be 
ouMtlered  under  three  headings.     These  divisions  are — (1)  pronated 
bot,  (2)  flat-foot,  (3)  contracted  foot.     The  ma- 
jority of  cases  showing  those  conditions  have  for-  Fm.  305. 
nerly  been  grouped  under  the  title  of  "flat-fo<it," 
vhieh  will  here  be  restricted  to  signify  a  definite 
»ndition. 

(1)  Pronated  Foot. — Tlie  name  "pronated  foot" 
vill  be  applied  to  an  abnormal  condition  where  in 
itamling  the  foot  rolls  out  and  the  inner  malleolus 
cutis  to  become  more  prominent  tlrnu  it  should. 
The  line  of  weight,  instead  of  passing  through  the 
nner  part  of  the  metatarsus,  falls,  as  a  rule,  mside 
>f  the  foot.  A  certain  amount  of  abduction  of  the 
TODt  part  of  the  foot  is  necessarily  anatomically 
issociated  with  pronation.  This  condition  is  most 
•asily  noticed  if  the  [jaticnt  stands  with  the  foot 
jpon  the  ground,  bearing  little  or  no  weight.  If 
ihc  body-weight  is  thrown  upon  the  leg,  it  will  be 
noticed  tliut  the  inner  malleolus  becomes  more 
firominent,  while  the  relation  of  the  foot  to  the  leg 
;hang&s,  and,  instead  of  continuing  in  the  line  of 
:he  leg,  as  it  should,  the  foot  proper  tends  to  roll 
lUtside  of  it.  The  condition  can  be  more  easily 
Lpprcciat«d  from  an  illustration  tlian  from  a  verbal 
lescription  (Fig,  305).  A  long-exp>3ure  plate  was 
j»ie(l,  and  the  patient  stood  without  weight  upon  atirfw'iii  thesuperim- 
the  leg  and  with  weight  upon  the  leg.  The  two  Cy''  ""*"'  "'  "" 
•efxiratc  phot<^riiphs  are  therefore  shown  upon  the 
:}\a,te — one  of  the  normal  position  and  the  other  of  the  abnormal  or 
sronateii  position. 

Pronated  foot  has  not  been  recognized  an  a  ae)iarate  patholi^ical  condition, 
tecause  in  most  instaiK^tB  it  has  been  regarded,  as  it  most  often  is,  as  an  earljr 
itage  of  flat-foot,  but  with  the.  ninre  extended  study  of  flat-foot  it  becomes  evident 
hat  many  cases  of  painful  afTection  of  the  foot  due  to  abnormalitv  of  the  arch  of 
iic  foot  are  not  shown  by  any  demonstrable  alteration  of  the  arch.  These  case« 
ntut  be  clarified  as  pronated  foot. 

The  study  of  the  arch  of  the  foot  and  its  variationn  has  been  made  for  the 
noat  jiart  by  a  6tudy  of  the  imprint  of  the  foot  as  sliown  upon  a  piece  of  smoked 
Vol.  II.— 42 
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cardboard  or  bv  placing  the  wet  aole  upon  a  piece  of  paper  (Figs.  306-30S|.  Tbii 
method  of  atudyiag  the  arch  of  the  fool  does  Dot  in  any  way  show  the  eiiitewr 
of  pronated  foot,  where  the  imprint  may  be  perfectly  normal.  For  examine,  Tip. 
30u  ahowH  the  case  of  a  woman  twenty-seven  years  old.     Pain  had  laatM  fonwu 


Fig.  308. 


jng  of  the  foot  showed  a  perfectly  normal  imprint.     The  pli'>toe7aph  j 
marked  degree  of  pronation  of  the  foot.     Here,  then,  is  a  case  of  disabling  p_ 
difficulty  in  the  feet,  accompanied  by  a  very  marked  degree  of  pranaiiDB  M  At 
ankle-joint,  which  whs  not  shown  by  a  smoked  tracing. 

(2)  Flat-foot  should  be  restricted  to  those  aLues  where  a  tndif  (^ 
the  foot,  taken  U8  doscnbed,  .shows  a  distinct  breaking  down  of  the  arch. 
-Pronation  «f  t)ie  foot  to  t4otne  degree  must  lie  present  where  the  areli  is 
lowered,  for  obvious  niechanicul  reasons.  Fhit-foot  is  not  neccsgarih'  u 
disabling  iiffcction.  It  may  vary  in  degree  fntm  a  slight  flntteniiq;  ot' 
the  normal  art'h  to  a  condition  where  the  whole  bottom  of  the  fi"« 
touches  the  groiuitl. 

The  foot,  lit  birth  /h  vot-fal,  as  has  t>een  stated  in  most  lxK>ks,  but  thi' 
arch  is  well  formed,  an«I  in  reality  tin?  sciiphnid  lies  from  1.5  to  2  cm. 
abov<'  the  jdane  of  the  becl.  This  fact  has  been  demonstrated  by  rfcmc.' 
For  tile  first  two  or  three  years  of  life  the  fact  that  the  imprint  of  a 
child's  foot  is  like  that  of  an  adult  flat-f(M»t  does  not  necessarily  mean 
that  tlie  arch  of  the  child's  foot  has  broken  down,  although  cliiWren 
'  Kiilch's  Pcdialria. 
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lay  have  flat  feet.  In  thia  children  the  imprint  of  tlie  foot  at  this  age 
I  not  that  of  a  flat  foot,  but  of  a  normally  developecl  arch.  At  four  or 
ve  years  of  age  tlie  arch  should  form,  and  the  tracing  should  then  be 
lat  of  the  normal  adult  type. 

The  CAUSES  of  pronated  and  of  fiat-foot  will  be  considered  together, 
n  general  terms  it  may  be  said  that  the  deformity  is  caused  by  a  di,i|iro- 

Fio.  309. 


Poot-prlnt  In 


portion  Uttween  the  weight  to  be  borne  and  the  mu.sciilar  jwwer  whieh 
lears  it.  The  immediate  causes  of  deformity  of  the  arch  of  the  fi>ot  in 
:hc  order  of  their  approximate  im]>ortaiiee  arc  as  follows : 

(1 )  Bad  boofg,  which  cramp  the  forward  jiart  of  the  foot,  displace  the 
jreat  toe  outwanl,  anil  fail  to  support  the  arch.  The  muscles  intended 
:o  support  the  arch  are  disabled  an<l  do  not  contribute  proper  muscular 
mpport.  The  shape  of  modem  children's  lx>ots  tends  to  throw  the  great 
oe  outward  and  to  favor  the  occurrence  of  deformity  at  this  early  age. 
Fig.  -tlO  shows  the  typical  relation  of  a  woman's  ordinary  boot  to  the 
bot  of  the  individual  wearing  it.  It  is  obvious  that  such  relation  is 
tpposed  to  proper  muscular  support  and  proper  weight-bearing. 


660 


obthopjEdic  surgery. 


(2)  Weaknfvs  or  inefficiency  of  ike  muscles  resulting  from — 

(a)  Long  standing,  especially  on  Hard-wood  floors ; 

(b)  Rapid  growth ; 

((■)  Poor  health  and  debility ; 

((/)  ConvalesccDce  from  acute  illnesses; 

[e)  llapid  gain  of  weight ; 

(/)  Accident,  injury,  or  disuse  of  limb. 

(3)  Excessive  Kel(/ki-hearhiff,  as  in  the  case  of  professional  "strw^i" 
men  and  "junipers." 

(4)  A  shortened  condition  of  the  gastrocnemius  mitsvJe. 

(5)  nickels,  for  the  most  part  to  be  observed  in  young  chiWrtn, 

(6)  InfdiUile  parnlyniK. 

(7)  JHrect  traumatism. 

(8)  Locomotor  aiuxia  and  similar  organic  nervous  diseases. 
Pronatnl  fcKit  and  Hat-foot  are  agsociated  often  nith  rheumatuid  artliritv  and 

neurasthenia.  There  is  a  type  of  intractable  tlat-foot  seen  in  young  odultn,  accMH' 
panied  by  marked  museular  atrophy,  where  treataient  is  of  little  avail.  lt>  rti- 
ology  is  mottt  obscure. 

Pathoixhjy. — The  natholt^cal  changes  in  pronated  foot  sliow  noth- 
ing more  than  the  results  of  long-continued  strain  of  the  tiss(ict>at  the 
outer  side  of  the  foot  and  contraction  of  the  iutidf. 
In  the  severest  cases  of  flat-foot  the  pathohi^ral 
clmuges  are  only  those  which  result  fn»m  ihc  pi»- 
longed  maintenance  of  the  vicious  ]KM<itioD.  In 
the  beginniug  the  changes  are  only  an  exaggeralluo 
of  those  occurring  in  normnl  nbikiclion,  or,  if 
abduction  of  tlie  forward  piirt  of  the  foot  bo-onifti 

f>rominent,  a  general  rotation  inward  of  all  tW 
lone-  on  an  auten>-}>osterior  axis  takes  place. 
Certain  ligaments  are  stretched,  while  others  are 
contracted ;  new  articidar  facets  develop  wbcrf 
the  ehangc<l  relations  of  the  bones  bring  new  jnrt^ 
into  apposition;  and  ultimately  the  liones  niav 
change  in  shape  under  the  new  conditions,  but 
there  is  no  cnaracteristic  primary'  pathohigial 
change.  The  inner  border  of  the  f<K>t  may  becoOK' 
(on\cx,  and  in  the  severest  cases  the  scuphwd  ii; 
almost  completely  dislocated  outward.  Even  tlw 
hurfacc  of  the  sole  may  become  convex  in  ll* 
severest  (-.ises. 

Symptoms, — The  symptoms  of  pronate<l  fi"i 

and  of  flat-foot  are  the  same.     At  the  on;*t  iIh- 

))i)in  and  discomfort  are  more  the  result  of  iIh- 

lironation  than  of  the  actual  bn-aking  down  "I 

the  arch.     This  fact-  has  lieen  laiv»'ly  overlookwi, 

iind  many  cases  have  csciipc*!   treutnicut  l)e«iiw 

tKio"'tr>'iii"f'i'ii':">ii'iM"""'f  the  tracing  of  the  foot  showed  a  normal  imprint, 

Jrf''f!i'oi'''l!|;"Ir«'ii'i'imlK"''''''^  'I'*'  pronation  being  entirely  disreganlcd.     Tlw 

earliest  symptom  in  pronated  fool  or  flat-foot  i-^ 

gcncnillv  to  be  found  in  weariness  and  discomfort  in  the  feet  on  iimf; 

standing,  the  feet  being  hot  and  flushed.  The  patient  is  inclined  tospan 
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the  feet,  and  there  is  often  difficulty  in  getting  the  boots  to  fit.  Boots 
which  have  formerly  been  worn  with  ease  become  uncomfortable  and 
cannot  be  endured.  Pain  is  the  commonest  symptom,  but  it  is  gener- 
ally preceded  by  burning  and  discomfort  in  the  feet.  It  comes  on  espe- 
cially after  standing.  It  may  radiate  up  the  leg  and  thigh.  It  is  con- 
fined to  no  especial  location,  although  it  is  most  commonly  referred  to 
tlie  arch  of  the  foot.  {Sensitive  spots  are  present,  but  they  are  not 
locate<l,  as  has  often  been  asserteil,  in  any  chanicteristic  places.  Sensi- 
tiveness under  the  os  calcis  the  writer  has  come  to  regard  as  an  unfavor- 
able prognostic  sign.  The  veins  become  enlarged  and  the  feet  sweat  pro- 
fusely. After  resting  they  feel  stiff  and  chmisy.  The  symptoms  in 
general  are  of  the  character  described  by  patients  as  "  rheumatic." 
Patients  begin  to  walk  with  the  feet  evertea,  as  in  this  position  less 
motion  at  the  various  joints  of  the  foot  is  required.  They  turn  over  on 
the  inside  of  their  boots,  and  the  gait  is  clumsy  and  lacks  elasticity. 
Swelling  of  the  feet  and  legs  may  occur,  and  abduction  of  the  forward 

Eart  of  the  foot  is  favored.  These  svmptoms  are  all  likely  to  be  caused 
y  a  condition  of  pronated  foot  in  which  the  arch  of  the  foot  shows  no 
actual  breaking  down.  Other  symptoms  which  may  be  present  are 
backache,  discomfort,  and  even  slight  synovitis  of  one  knee,  especially 
in  neurasthenic  patients ;  pain  and  inflammation  in  the  metatarso-pha- 
langeal  joint ;  and  ingrowing  toe-nail.  In  the  severest  cases  of  flat- 
foot  the  foot  becomes  rigid  in  the  vicious  position,  and  reposition  is  not 
possible  except  under  ether. 

Diagnosis. — These  symptoms,  although  suggestive,  are  not  path- 
ognomonic. If  the  patient  is  made  to  step  upon  a  piece  of  paper  with 
the  wet  sole  or  upon  a  piece  of  smoked  cardboard  with  the  dry  sole,  it 
can  be  roughly  estimated  whether  or  not  the  arch  is  broken  down.  The 
existence  of  pronated  foot  may  be  detected  by  the  eye,  remembering 
that  the  line  of  the  leg  should  pass  outside  of  the  great  toe  in  the  nor- 
mally formed  foot  when  weight  is  borne  upon  the  leg.  The  existence 
of  pronation  is  so  obvious,  if  one  examine  carefully  for  it,  that  it  can 
hamly  be  overlooked. 

It  ]»  probable  that  more  definite  information  as  to  the  bearing  of  the  arch  of 
the  foot  will  be  obtained  by  its  study  through  plate  elass.^  The  patient  stands, 
bearing  weight  on  this  glass,  and  the  observer  by  aid  of  a  mirror  held  under  it 
reflects  the  picture  of  the  bottom  of  the  foot  in  actual  contact  with  the  glass. 
In  this  way  the  most  accurate  and  reliable  information  can  be  obtained.  This 
method  ha<«,  however,  been  too  recently  found  out  to  warrant  any  definite  con- 
clusions. It  is  impossible  to  say  that  any  condition  of  the  arch  will  give  rise  to 
pain,  or  that  any  foot,  however  apparently  correct  in  its  position,  will  not  be  the 
Mource  of  pain.  In  no  affection  aoes  the  amount  of  pain  seem  to  have  less  relation 
to  the  physical  defect.  This  adds  much  to  the  difficulty  of  diagnosis,  but,  as  rule, 
the  pain  is  proportionate  to  the  pronation,  and  in  the  vast  majority  of  cases,  except 
of  contracted  foot,  a  noticeable  degree  of  pronation  will  be  found  present  in  pain- 
ful conditions. 

Treatment. — Where  the  mechanical  cause  of  a  condition  is  so  obvi- 
ous as  in  pronated  foot  the  treatment  should  be  particularly  plain,  inas- 
much as  it  should  be  directed  to  combating  these  faults  of  position.  In 
other  words,  the  pronation  must  be  corrected.     This  may  be  done — 

(1)  By  the  use  of  proper  boots  ; 

(2)  By  raising  the  insides  of  the  boots ; 
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(3)  By  cultivating  tlic  iiiusclc!^  which  cupport  the  arch  of  thefoj^ 

and  throw  it  over  on  the  outer  «i(ie ; 

(4)  By  the  use  of  pads,  piateu,  and  supporting  apparatus. 

This  treatment  applies  equally  well  lo  the  mild  canes,  of  flat-foot  » 
well  us  til  those  where  no  breaking  down  nf  the  an-h  exi»ts. 

(1)  Tiic    Vxe   of  Proper  Jiouff. — The   preliminary  to  any  ami  sll 
treatment  must  bv  the  selection  of  a  suitable  boot.     The  mediaoial 
conditions  which  the  foot  is  meant  to  fulfil  should  be  studied  in  otdtr       I 
that  the  foot  may  l>e  put  in  the  niortt  favorable  [wsflible  cunditioii  (or       , 


Boot  of  [mpnivKd  pallL-m  • 


restoration  to  itK  normal  relation  to  the  leg.  Hampering  and  disahtii^ 
footwear  must  be  disearded.  In  many  cases  this  measure  alone  is 
enough  to  secure  correction  of  the  pronation.  The  essentials  of  a  good 
boot  are  as  follows  (Fig.  Ull) : 

The  inside  line  should  be  straight  or  nearly  straight. 

The  b(K)t  should  Ik'  built  to  hold  the  foot  in  an  adducted  position; 
that  it  is  to  say,  the  forward  part  should  be  at  an  angle  to  the  hind  part 
if  their  axes  are  shown  by  lines  drawn  in  the  middle  of  the  sole  and  the 
middle  of  the  lieel.  Tliis  nddueled  poi^ilion  of  the  foot  is  the  position 
of  strength  and  the  one  which  tends  to  combat  the  weakness  represented 
in  pronation. 

There  should  be  plenty  of  width  acrow  the  metBtar^o-phHlaiigeal  joint  ir 
that  the  weight  nmv  be  nrouerlv  borno  upon  1'  ■      -   ■  ■ 

Bole  of  the  boot 

The  »hank  should  be  broad, 
stiff. 

This,  in  general  lerins,  ia  the  anwptcd  form  of  boot  by  mngt  writeni  who 
studied  the  subject,'  although  all  sorts  of  inodil)cation«  esist.    In  America. 

'it  haH  been  tilinoBt  imoosBible  to  buy  or  have  made  a  boot  of  this  de»criptt< 
IS  "hygienic     and  "reform''  t>oot0  hr" ' 


•I  cut  away  at  its  inner  aspect ;  it  should  be 


;^ 


uid  the  V 


formed  to  these  requirements.  The  shoe  worn  by  children,  which  is  syinnietrind 
no  Iwth  Hides,  tends  to  [lUsh  the  great  toe  out  of  the  straight  line,  to  hamper  the 
muscles,  and  to  favor  pronation.  The  shoes  worn  by  olaer  children,  known  u 
miiwea'  sizes,  are  as  bad,  if  not  worse.  Women's  boots  in  Keneral,  with  the  median 
pointed  toe  an<)  the  cutting  away  of  the  inside  of  the  slianE,  favor  the  defonnity. 
(2)  B;/  Itaiitinff  fhr  Iimde  of  the  /fofrf*. — If  pronation  i>ergists  in  spite 
of  the  application  of  a  suitable  hoot,  or  if  pronation  i.s  in  the  first  place 
marked,  the  inner  half  of  the  sole  and  the  inner  huif  of  the  he<d  of  the 
boot  should  be  raiset)  by  having  put  on  them  a  wedge-shaped  piece  of 
sole  leather,  which  should  be  one-eighth  or  one-quarter  of  an  inch  iu 
thickness  at  its  base,  the  bottom  of  the  we<!ge  to  correspond  to  tlte 
inner  border  of  the  sole  and  of  the  heel,  and  the  apex  of  the  wedge- 
sli;i|^i1  leather  to  the  outer  iKinier  of  the  sole.  The  patient  ('  "  ' 
<viiinnoi'd  against  walking  in  the  bare  feet.  Many  cases  of  prons&( 
'  Beely,  Kirehoff  der  mentch,  Faa,  Berlin. 


should  tlM 
pronstiflH 
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can  be  easilr  corrected  at  thk  stage  by  such  a  sitn])lc  contrivance,  which 
throws  more  weight  on  the  outer  oorder  of  tlie  foot. 

(3)  MusctUar  exercise  should  form  a  routine  part  of  all  treatment  of 
prunated  and  flat-foot  in  the  milder  cases.  The  addition  of  massage 
makes  it  more  efficient,  and  should  form  a  part  of  the  routine  treatment 
in  cases  where  it  is  obtainable.  The  cultivation  of  certain  faulty 
muscles  which  should  normally  support  the  arch  is,  however,  the  essen- 
tial part  of  this  aspect  of  the  treatment.  Among  these  exereises  are 
forcible  adduction  of  the  foot  t^inst  resistance,  inversion  of  the  sole 
and  drawing  up  of  the  arcii,  walking  on  tip-toe,  and  rising  on  the  toes. 
It  is  upon  the  education  of  the  faulty  muscles  that  the  permanence  of 
the  cure  must  depend.    Massage  is  of  the  greatest  use  in  nearly  all  cases. 

(4)  The  Utr  of  Pcuia,  Plates,  and  Supporting  Apparatus. — In  cases 
where  the  arch  has  broken  down  the  application  of  some  supporting 
appliance  to  the  arch  is  in  most  cases  necessary.  As  a  rule,  appliances 
M-hich   are  incorporated   in  the  boot   are   unsatisfactory  and   clumsy. 


Supporting  plate*  for  the  flat  and 


Such  shoes  are  ma<lo  here  an<l  abroad,  but  they  are  exceedingly  heavy 
and  stiff.  It  is  much  better  to  have  the  supporting  appliauce  inde- 
pendent of  the  shoe.  The  problem  is  Uy  place  the  arch  in  a  normal 
position  which  will  rest  the  tired  muscles,  give  the  lengthened  liga- 
ments a  chance  to  contract,  and  place  the  foot  under  the  most  favorable 
conditions  for  improvement.  Phites  and  springs  of  all  sizes  and  shapes 
have  been  devised,  and  it  matters  little  which  one  uses. 

A  pad  made  of  boiler  felt  may  be  cut  of  three  or  four  layers,  the  bottom  lay- 
ers overlying  the  top  ones,  thickest  at  the  outride,  which  shall  be  upplied  to  toe 
arch  of  the  foot  in  such  a  way  as  to  afford  a  properly  Hbaped  support.  The  felt 
packs  down,  and,  although  it  generally  gives  comfort  at  first,  is  not  a  permanent 
relief.  In  such  cases  similar  plates  may  be  made  of  leather  and  worn  in  the  boots. 
Apparatus  of  this  kind  in  likely  to  break  dowu  the  shank  of  the  shoe  in  severe 
cases.  Of  all  fornis  of  plates,  the  writer  finds  the  moi^t  u^ieful  a  rigid  plate  made 
(if  silicon  bronze,  wbich  is  a  tradi-  name  for  a.  composition  metal  (Fig.  313).    This 
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plate  fullowB  the  outside  line  of  the  sole  of  the  foot,  coming  acrnm  to  the  imn 
opposite  the  great  loc  joint.    At  the  iDHide  it  comes  to  the  scaphoi'l  booe  ud  i\i 
^e  outline  of  the  heel.    TIte  essential  of  any  plate  ix  tliat  il  should  fit  L-nnifurulili 
and  accurately.    Without  this  the  best  results  cannot  be  obtained.    This  mt;  !• 
done  by  having  the  plate  shaped  to  a  cant  taken  of  the  foot  in  a  fairly  rtimo     i 
position,  or,  what  in  the  writer  s  opinion  is  better,  by  having  it  «ha[ied  to  th«  \m 
by  the  workman.    Bensitive  spots  may  b«  present  which  are  not  repr««entnl  n     ' 
the  plaster  i:eM,  and  if  the  plate  presses  upon  these  sensitive  epntJi  dimroiKriirt  i>     ! 
caused.     If  the  plate  is  tried  on  while  being  forzei],  thv«e  spots  may  be  STniitH. 
and  in  the  writer's  niind  much  greater  efficiency  be  obtained. 

Tlic  plates  are  not  applied,  in  moet  cases,  to  cases  of  flat-finn  t>  i 
permanent  support,  but  in  the  hope  that  in  cniiiuection  with  thp  use 'if 
muscular  exercises  a  cure  will  be  brought  about  ami  the  i>late  nay  If 
dispensed  with.  It  is  a  common  experience  for  the  urcli  to  grt'W  hijfhiT 
imuer  this  treatment,  and  at  the  end  of  three  or  four  weeks  for  the  platr 
to  fail  to  afford  proper  support.  Pain  begins  again,  which  is  n'lie^i^ 
by  raising  the  arc)i  of  thi>  plate.  In  many  cases  of  flat-fuot  tin-  {>lair 
may  be  ^>ermaDently  discaraed  after  a  period  of  six  months  to  wveni 
rears.  It  may  be  repeated  that  abM>lute  cuni- 
FiG.  318.  'fort,  due  to  accuracy  of  fit  and  the  pui^uQiMf 

of  special    muscular  exercises,  is    nccets^n-  m 
obtain  this  result. 

In  the  severest  cases  of  flat-foot  the  plate  alnnc  !■ 
not  sufficient  to  keep  the  foot  in  place,  and  an  oolNdr 
uoright  running  to  the  top  of  the  calf  should  be  addnL 
Tliis  should  terminate  below  in  a  hurizontalpieM  «' 
steel  running  along  the  outMide  of  the  foot.  Tliu  pivrr 
and  the  plate  should  be  included  in  a  leather  Ikidi 
which  surrounds  the  foot  and  ankle  an  a  linn-e  bi>it 
might,  but  serves  to  pull  the  internal  malleolun  (n»anl 
the  outside  upright  In  other  words,  it  is  a  plate  aiik 
an  outside  upright  which  tends  to  invert  the  foot  iFit, 
313). 

If,  however,  the  foot  is  stiff  in  the  deformi'd 
position,  no  plate  or  appliance  can  be  umkI  until 
the  foot  has  been  rectified  mtder  ether  and  i\» 
arch  restored  to  ut  least  some  extent.  Thi*  i> 
done  by  the  exercise  of  manual  force,  and  reMi- 
fion  for  two  or  three  woeks  in  the  correct  jxei- 
tion  is  required.  This  is  accomplished  by  the  use  of  plaster-^if-I'ari- 
bandages. 

Operative  measures  are  rarely  if  ever  required  in  eases  of  flal-fo*. 
Sufficient  fon-e  under  ether  is  nearly  always  enough  to  rectify  tb<- 
deformity,  as  many  changes  wiiich  seem  to  lie  due  to  bimy  deformiiv 
are  found  under  ether  to  l>e  only  (.-ontractions  of  the  soft  pirtf. 

Ten(»lomy  of  tlic  [K'ronei  and  other  muscles,  and  even  of  the  lemiii 
Achillis,  may  l»c'  nccossarj". 

Stretching  of  the  gastrocnemius  muscle  manually  or  by  Shaffer> 
slioe,  or  tcnotomv  of  the  tondo  Achillis  muscle,  is  of  use  in  ponnertii* 
wilh  flat-l'iM)t  wliorc  dorsal  flexion  of  the  foot  is  limited  to  a  riftit 
angle.  This  should  be  in  connection  with  muscular  cxcreii*e  ami 
massage. 

Hot  and  cold  douches  are  of  u.sc  in  restoring  tlie  cireulation  where 
it  is  !>]uggish. 
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Bony  operations  are  rarely  if  ever  advisable.  They  are  described  as 
follows :  Ogston's  operation  is  a  wedge-shaped  osteotomy  removing  the 
Eistragalo-scaphoid  joint.  The  scaphoid  hais  been  removed  (Davy  and 
Grolding  Bird).  Gleich  cuts  through  the  os  calcis  transversely,  and 
slips  the  posterior  piirt  downward  to  form  a  bony  heel.  There  are 
various  other  mutilating  operations  which  cannot  be  henj  described. 

Contracted  foot  is  the  name  applied  to  the  condition  originally 
described  by  Dr.  N.  M.  Shaffer  as  **  non-ilefonning  club-foot.''  It  is 
characterized  by  an  increase  in  the  height  of  the  arch  of  the  foot,  so  that 
the  imprint  is  changed  and  only  the  front  and  back  part  of  the  foot  touch 
the  gnnmd,  leaving  a  clear  space  where  the  foot  does  not  touch.  This 
condition  of  contracted  foot  may  be  accompanied  by  pronation  of  the 
foot,  and  in  many  cases  is  associated  with  a  limitation  of  dorsal  flexion 
of  the  foot. 

It  is  diagnosticated  by  the  tracing  or  by  the  fact  that  when  the  knee 
i8  extended  the  foot  cannot  be  flexed  beyond  a  right  angle.  This  con- 
dition exists  more  often  than  one  would  suppose.  In  a  recent  series  of 
tracings  of  healthy  young  women  at  least  one  case  in  ten  showed  what 
is  known  as  a  contracted  foot.  In  the  majority  of  instances  it  gives  rise 
to  no  discomfort  and  the  person  is  not  aware  of  its  existence. 

Contracted  foot,  however,  is  often  the  source  of  discomfort,  and  walking  may 
be  painful  in  a  person  whose  arch  is  apparently  normal.  Where  it  is  of  long  stand- 
ing a  tight  hand  can  be  felt  in  the  plantar  fascia  when  the  foot  is  flexed  dorsally, 
and  pressure  on  this  hand  is  generally  painful.  At  times  a ''  clawed ''  condition  of 
the  toes  is  present  in  cases  of  long  standing.  Children  with  contracted  foot  fall 
easily  and  are  clumsy. 

Vcrv  little  is  known  of  this  condition  as  to  its  etioixxiy  or  symp- 
TOM8.  It  has  been  for  the  most  part  overlooked,  and  is  likely  in  the 
future  to  assume  more  importance  in  orthopfiedic  surgery.  It  is  not 
unlikely  that  many  cases  of  breaking  down  oi  the  arch  of  the  foot  after 
fracture  are  due  to  the  fact  that  flexion  of  the  foot  is  limited  dorsally  (m 
account  of  stififhess  of  the  ankle.  This  condition  is  sometimes  associated 
with  metatarsalgia. 

An  acute  form  of  contracted  foot  has  been  observed  by  the  writer  which  has 
been  relieved  by  the  support  of  the  arch  of  the  foot  by  a  felt  pad. 

The  TREATMENT  most  satisfactory  in  chronic  cases  is  stretching  of  the  plantar 
fascia  and  tendo  Achillis  by  Shaffer's  shoe.  Relief  of  the  symptoms  is  generally 
immediate,  and,  although  at  flrst  only  lasting  a  few  hours,  at  subsequent  treatments 
it  lasts  a  longer  time,  until  after  a  few  treatments  weekly  stretchings  are  all  that 
are  necessary.  As  a  rule,  they  may  be  finally  discontinued  without  relapses. 
Tenotomy  ot  the  tendo  Achillis  may  he  required  in  the  severest  cases. 

Taupbs  Equinus,  Calcaneus,  Varus,  and  Oonobnital  Valgus. 

Talipes  equinus  is  a  condition  in  which  the  foot  is  plantar  flexed, 
the  metatarsns  being  pointed  downwanl  and  the  heel  elevated.  In  a 
case  of  medium  severity  the  jmtient  walks  upon  the  balls  of  the  toes  and 
is  unable  to  touch  the  heel  to  the  ground.  There  may  mrely  be  such 
severe  ceases  that  the  foot  is  completely  turned  over  and  the  patient 
walks  on  the  dorsid  surface  of  the  metatarsus. 

In  connection  with  talipes  equinus  a  condition  is  often  noticed  which 
has  largely  escaped  attention.  The  phalanges  are  often  in  a  "clawed  '' 
position. 
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Pure  talipes  equinus  as  a  cangenUal  affection  is  rare.  In  the  acmarfi 
form  it  results  from  infantile  paralysis  affecting  the  anterior  muscWtif 

the  foot.    It  occurs  as  a  poM^empU^ 
Fig.  314.  contraction    and    in    connection   with 

fqKustic  parapleffioy  and  .«<omctimed  with 
pseudo^hypertrophic  panilyHM. 

It  may  be  the  result  of  traumatism  finn 
a  posterior  scar  or  it  may  be  the  ootoomeof 
a  cellulitis  in  the  muscles  of  the  lee ;  it  OMjr 
be  the  symptom  of  muscular  imtation  ii 
tubercular  disease  of  the  ankle ;  it  may,  like 
almost  all  deformities  of  the  foot,  occur  vi 
symptom  of  hysteria.  Patients  who  btre 
been  confined  to  bed  for  a  long  time  vitk 
the  weight  of  the  bed-clothing  resting  unm 
their  toes,  upon  their  recovery  may  «dov 
signs  of  talipes  equinus.  The  same  is'true  of 
patients  who,  after  fracture  of  the  leg,  for 
example,  have  worn  for  a  long  time  a  pbottf- 
of-Paris  bandage  over  the  ankle,  where  care 
has  not  been  taken  to  prevent  the  toe»  frooi 
pointing.  Such  patients  show  a  temporary 
talipes  equinus. 

There  is  a  compensatory  form  of  talijm 
e<]^uinus  where  shortening  has  persisted  after 
hip  disease  or  some  similar  afieetion,  and  the 
foot  of  the  shortened  side,  from  reai^iiog 
down  at  each  step,  becomes  plantar-flexed. 

Talipes  equinus.  PATHOLOGY.  —  The         putliologicd 

changes  are  merely  those  which  occur 
naturally  from  the  long  maintenance  of  an  abnormal  position. 

The  DIAGNOSIS  can  be  made  by  the  simplest  examination,  provided 
the  knee  is  kept  completely  extended  while  the  limitation  of  motion  i* 
being  determined. 

The  slighter  degrees  of  the  deformity  have  been  already  con.si<leri<d 
under  the  heading  of  Contracted  Foot. 

The  PROGNOSIS  is  good  in  all  cases,  provided  efficient  treatment  ttui 
be  obtained. 

The  TREATMENT  of  the  milder  cases  has  already  been  discu.<.sed  in 
speaking  of  contracted  foot.  It  is  doubted  if  the  Shafler  shot*  accom- 
plishes much  in  the  severer  cases.  The  limitation  of  mechanical  treat- 
ment in  talipes  equinus  is  very  marked.  A  satisfactor}^  measure  in 
nearly  all  cases  is  division  of  the  tendo  Achillis,  and  non-union  is  prac- 
ticjdly  never  to  be  feared.  Division  of  the  plantar  fascia  8ul)cutaneoiisly 
is  often  nec^^sstiry  in  the  severer  cases.  Where  both  the  plantar  fa^ia 
and  tendo  Achillis  must  be  divided,  the  former  should  be  cut  first  in 
order  to  be  able  to  stretch  it  after  cutting,  without  at  the  same  tvm 
stretching  the  divided  tendon.  The  tendo  Achillis  may  be  lengthened 
to  a  definite  extent  by  splitting  it  longitudinally  and  making  the  traa-i- 
verse  cuts  at  different  levels.  In  this  way  the  two  halves  may  be  slid 
past  each  other  and  sutured  at  any  definite  point. 

Spastic  Paralysis. — The  question  of  the  advisability  of  dividing  the 
tendo  Achillis  and  other  contracted  tendons  in  talipes  equinus  occurrin|: 
in  spastic  paralysis  has  been  left  to  the  last. 
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In  cased  where  the  intelligence  is  comparatively  good,  and  where  ataxift  is  not 
1  diaabling  factor  and  eiista  only  in  a  mild  degree,  much  benetit  may  often  be 
lerived  from  cutting  the  tendons.  This  not  only  enables  the  child  to  use  its  legs 
nore  normally,  but  Beems  in  some  cases  to  result  in  improvement  of  the  mental 
"ondition.  It  does  not  restore  any  power  to  the  legs,  but  simply  enables  the  mus- 
:le«  to  be  used  to  better  advantage.  In  no  case  within  the  writer's  knowledge  has 
ikrR)  resulted,  and  much  benefit  has  ofl«n  been  observed. 

After  division  of  the  t«ndon  for  a  deformity  resulting  from  infantile  paralysis 
>r  spastic  paralysis  the  foot  need  not  be  over-corrected,  as  in  the  case  of  congenital 
all  pes  equino-vorue. 

OaUotomy. — The  removal  of  a  wedge-shaped  piece  of  the  tarsus  may 
le  necessary  in  the  severer  cases  of  talipes  eqiiiniis,  but  such  cases  are 
leceosarily  very  rare. 

Arihrodema,  or  the  production  of  ankylosis  at  the  ankle-joint,  may 
>e  dedrable  in  some  of  the  severer  cases  of  infantile  paralysis  where  the 
tnusclea  of  the  log  in  general  are  severely  involved. 

Tcdipes  Vania. — Talipes  varus  is  the  name  applied  to  a  condition 
:haracter!zed  by  a  turning  inward  of  the  sole,  the  foot  being  adducted 
iad  rotated  inward  at  the  medio-tareal  joint.  Pure  talipes  varus,  with- 
out an  element  of  equtnus,  is  a  rare  deformity  eitlier  in  the  congenital 
i>r  acquired  form.  The  condition  described  in  this  article  as  congenital 
talipes  equino-varus  is,  however,  spoken  of  as  talipes  varus  by  such 
writers  as  Walsham  and  Adams.  When  talipes  varus  occurs,  it  results 
most  often  from  infantile  paralysis. 

The  TKEATMENT  of  the  deformity  differs  in  no  way  from  that  of 
talipes  equiuo-vania,  the  common  form  of  which  it  resembles  very 
closely. 

Talipes  calcaneus  is  the  name  applied  to  a  condition  characterized 
by  dorsal  flexion  of  the  foot,  the  heel  l)eing  depressed  and  the  metatarsus 
elevated.  There  is  a  condition  known  as  pes  cavus,  which  is  clmracter- 
ised  by  an  arching  of  the  sole  of  the  foot.     When  severe,  this  is  in  most 


Extreme  d«gne  of  tallpei 


sases  connected  with  talipes  calcaneus,  and  will  be  considered  with  it. 
Talipes  calcaneus,  however,  may  exist  without  any  marked  concavity 
of  the  sole  of  the  foot,  and  pes  cavus  may  exist  without  calcaneus  and 
even  with  equinus. 

The  deformity  in  talipes  mlcaneus  may  vary  from  a  slight  degree  of 
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dorsal  flexion  to  a  degree  where  the  dorsum  of  the  foot  can  be  flexbl  in 
touch  the  anterior  surface  of  the  leg.     In  cases  of  medium  severity  tbt 

f)atient  walks  upon  the  heel  with  the  toes  elevated,  and  when  the  affecirf 
eg  is  placed  ujion  the  ground  it  is  necessarily  unsteady  and  uncvrtm 

The  congmUal  varietv  of  talipes  calcaneus  is  comparatively  rare.  The  deforvi- 
ity  exists  most  frequently  in  the  condition  of  talipes  calcaneo-valgUH.  AnjuirHi 
pure  talipes  calcaneus  results  most  often  from  infantile  paralysis  of  the  pusteriir 
calf-muscles.  It  may  occur  also  as  a  symptom  of  muscular  irritation  in  tuhertaUr 
disease  of  the  ankle  and  from  rupture  of  the  posterior  calf-niuttrles.  It  m«TiU 
be  the  result  of  traumatic  injuries  and  cicatrices*  involving  the  anterior  mWltt 
of  the  leg.  The  bony  changes,  which  are  of  course  the  reverse  of  tho«e  rvsultiif 
from  talipes  equino- varus,  are  merely  the  result  of  the  maintenance  of  the  foot  io  i 
vicious  position,  and  they  present  nothing  of  importance. 

The  DIAGNOSIS  of  talipes  calcaneus  is  evident  from  ins[)ection  ani 
manipulation. 

In  pes  cavus  the  anterior  part  of  the  foot  is  drawn  Imckward  ami  the 
arch  is  increased.  It  may  occur  alone  as  a  congenital  deformity,  and 
in  the  acquired  form  it  is  most  often  of  paralytic  ori^n.  It  may  I* 
associated  with  the  "  clawed  "  toes  already  sp<»ken  of,  but  it  occurs  nh« 
frequently  as  the  result  of  infantile  paralysis  in  connection  with  taHp«> 
calcaneus. 

Treatment. — In  the  congenital  cases  of  talipes  calcaneus  nuLsntge 
and  manipulation  are  generally  sufficient  to  overcome  the  dorsal  fleiitm, 
possibly  in  connection  with  retention  by  plaster-of-Paris  bandage^^.  Th*' 
same  treatment  may  be  useful  in  milder  paralytic  cases.  In  the  latifci 
cases  a  Taylor  club-foot  shoe,  or  some  similar  applianc*e  which  doci*  not 
allow  dorsal  flexion  of  the  foot  beyond  a  right  angle,  is  of  use.  Siirh 
a  shoe  prevents  the  foot  from  being  rolled  in  or  out  and  limits  the 
vicious  tendency.  Tenotomy  of  the  anterior  tendons  may  possibly  l>e 
required. 

Various  operations  have  been  proposed  for  the  relief  of  talipcii  cal- 
caneus : 

(1)  The  tendoAchUUs  may  be  shortened.  (Vide  Vol.  I.  p.  515.)  A 
piece  of  the  tendo  Achillis  may  Ik?  removetl  oy  Willett's  operation,  or 
the  tendon  may  be  obliquely  cut  through,  as  advocattnl  by  Gihney,  and 
the  upper  segment  slid  downward  upon  tlie  lower,  and  the  two  pjjrtion* 
sutured  together  by  catgut  while  the  foot  is  in  a  {M)8ition  of  plantar 
flexion.  Promising  as  these  operations  appear  to  be  at  first,  the  teud<»n* 
arc  very  apt  to  become  elongated  later  where  paralysis  of  the  pisterior 
muscles  is  complete. 

In  cases  where  some  muscular  movement  is  left  the  operation  is  more  pronii»* 
iug.  Mr.  Walsliani  transplants  the  tubercle  of  the  os  cnlcis  to  a  lower  noftition  ob 
the  posterior  surface  of  tlie  bone,  where  it  is  fixed  by  an  ivory  peg  while  thcM 
is  held  in  a  position  of  extreme  plantar  flexion.  This  operation  is  alsf)  o)>en  t" 
the  same  objection  as  the  previous  one. 

(2)  A  henhhij  imuHcle  may  be  attached  to  the  tendo  Achillis  by  grafting 
it  to  the  side  to  supplement  the  action  of  the  paralyzed  gastrocnemius 
and  soleus.  A  portion  of  the  outer  margin  of  the  tench i  Achillis  i* 
removed,  and  to  this  freshened  surface  the  ends  of  the  divided  peroneal 
tendons  are  sutured  by  fine  silk.  Probably  other  muscles  could  lie  jsub- 
stituted  for  the  jM^roneal  tendons,  provide<l  that  healthy  muscle  wuU 

'  Bayer,  Prag.  med.  Woch.j  1873,  16. 
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be  chosen  which  iu  their  contraction  should  pull  upward  on  the  tendo 
Achillis.  The  grafting  of  a  healthy  muscle  gives  far  more  satisfactory' 
results  than  simply  shortening  the  tendon. 

(3)  Arthrodesis  of  tlie  ankle-joint  is  a  useful  measure  in  cases  of 
complete  paralysis  of  the  leg  the  result  of  infantile  })aralysis.  This 
operation  consists  merely  in  an  incision  as  if  for  resection  of  the  ankle- 
joint.  The  cartilages  of  the  joint  are  removed  by  a  curette  or  gouge, 
by  which  mobility  is  destroyed  and  the  foot  is  held  flexed  at  a  right 
angle  until  union  occurs.  When  the  ankle-joint  is  obliterated  it  is  often 
desirable  to  4I0  away  with  the  mobility  of  the  medio-tarsal  or  metatarso- 
phalangeal joints,  which  is  likely  to  become  a  troublesome  factor.  This 
18  done  by  destroying  the  synovial  membrane  between  the  bones. 

Bony  operniions  are  very  mrely  neex^'ssary  for  talipes  ciilcaneus, 
although  in  one  case  the  scaphoid  and  part  of  the  adjacent  bones  were 
removed. 

Pes  cavus  may  require  for  its  relief  the  division  of  the  plantar 
fas^na  and  possibly  some  of  the  tendons. 

The  mixed  forms  of  deformity  of  the  foot  described  under  the  com- 
pound names  of  calcaneo- valgus,  etc.  have  no  sj)ecial  features  of  surgical 
interest,  and  have  been  sufficiently  well  covered  by  the  description  of 
the  simpler  forms. 

The  terms  dorsal  flexion  fxnd  pluntur  flexion  y  wherever  they  appear  in  this  article, 
have  been  used  for  purposes  of  ciearuess. 

It  is  probable  that  the  development  of  Undon-graftinq — that  is,  grafting  the 
proximal  end  of  the  tendon  of  a  healthy  muscle  upon  the  distal  end  of  the  tendon 
of  a  paralyzed  muscle — will  have  an  important  place  in  the  surgery  of  the  future. 

Talipes  Valgus. — Acquired  tali|)es  valgus  has  been  spoken  of  already 
under  the  section  relating  to  flat-foot. 

Congenital  talipes  valgus,  occurring  without  an  element  of  calcaneus, 
is  so  rare  that  it«  existence  has  been  denied  by  some  writers.  It  un- 
doubtedly exists,  and  is  sometimes  associated  with  absence  of  the  fibula 
or  some  similar  malformatiim. 

Its  TREATMENT  differs  in  no  way  from  that  of  the  acquired  variety. 

Paralytic  Deformities  of  the  Feet  and  Legs. 

The  deformities  of  the  feet  which  result  from  infantile  paralysis 
have  been  for  the  most  part  considered  in  the  previous  section  under 
the  headings  of  Talij>es  Equinus,  Calcaneus,  etc.  Infantile  paralysis, 
in  general  the  most  frequent  cause  of  these  ac(juired  deformities  of  the 
feet,  causes  disability  in  two  ways :  (a)  by  leading  to  contractions  of  the 
legs  and  feet  in  deformeil  i)()sitions,  like  talipes  equinus,  flexed  knee, 
and  the  like;  (6)  by  rendering  the  limbs  flaccid  and  unable  to  bear 
weight.  The  extent  and  distribution  of  the  piralysis  determine  this 
disability. 

The  DiAONOSis  is  made  partly  from  the  history.  In  infantile  |)aral- 
ysis  a  child  in  its  first  dentition  is  suddenly  attacked,  most  often  in  the 
nighty  by  a  feverish  spell,  which  is  followed  by  loss  of  jx)wer,  })erhaps 
in  one  of  the  legs.  Tne  tendon  reflexes  in  the  knee  of  the  affected  side 
arc  lost  or  diminished,  and  the  paralyzed  muscles  show  the  reaction  of 
degeneration. 
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With  i-egard  to  the  prognosir,  it  may  be  said  that  no  case  of  in&n- 
tile  paralj'Bie,  however  severe,  is  beyond  the  possibility  of  iiuprovenicnl 
by  mcchaiiical  or  operative  means. 

In  eurly  cases  of  infantile  iMiralysia,  and  in  cases  eharacterined  bv 
flaccidit^  rather  than  by  contractions  of  the  muscles,  the  requiranaO  v 
/or  apparatus  which  shall  give  support  to  tlie  leg,  so  that  it  may  be 
used  and  held  in  u  comjwratively  normal  way.     Thus  the  stretching  of 

Sanilyzed  muscles  may  be  avoided,  and  contractions  of"  the  jointe  in 
eformed  positions  are  rendered  less  likely. 
The  chief  requirement  in  apparatus  for 
paralysis  of  the  leg  is  that  it  snail  hold  the 
knee  extended  and  control  the  ankle,  so 
that  it  shall  nut  turn  to  one  side  or  the  other. 
This  renders  the  leg  able  to  bear  the  body- 
weight.  The  control  of  the  ankle  is  b^t 
obtjiined  by  the  use  of  the  Taylor  club-foot 
shoe,  used  either  at  the  inside  of  the  foot  or 
outside  with  an  outside  upright.  To  this 
shoe  is  attached  whatever  appliance  may  be 
necessary  to  hold  the  leg  straight.  The 
general  principle  is  shown  in  Figs.  316  and 


Fjo.  316. 


Fia.  317. 


Supportlnii  <lp|>ll■nI^e  Ivr 
oflbcHtcbtlcg. 

317.    As  a  supporting  apparatus  it  is  etiuivalent  to  a  skeleton  pIjisterKp^ 
Paris  bandage  supporting  the  entire  leg  and  ankle.     Accurate  fitting  u 
essential,  and  leather  lacings  give  a  better  distribiited  support  than  do 
bands  and  straps  (Fig.  318). 

Where  the  hip-muscles,  and  especially  the  adductors  of  the  I 
are  paralyzed,  the  leg  uprights  should  be  joined  to  a  leather  jacket  0 
leather  twnd  embracing  the  pelvis. 
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Where  contraction  in  a  deformed  position  exists  at  any  joint,  it  must  be  over- 
>Tne  before  the  legs  can  be  properly  used  or  fitted  with  apparatus.  At  the  hip  the 
iformity  is  generally  flexion,  and  the  resistant  structures  oelow  the  anterior  supe* 
or  spine  of  the  ileum  and  on  the  outside  must  be  cut  subcutaneously  or  by  open 
cciasion.  As  the  operation  must  sometimes  go  as  deep  as  the  psoas  tendon,  the 
>eii  incision  is  the  better  operation.  After  operation  a  weight-and-pulley  trac- 
DD  should  be  applied. 

FlexUm  deformity  at  the  kuee  may  be  accompanied  by  subluxation  of 
le  tibia  and  by  a  marked  degree  of  knock-knee,  which  may  not  be 
oticed  until  the  flexion  has  been  overcome,  when  it  is  very  evident. 
[ild  ca8C8  of  flexion  at  the  knee  are  best  treated  by  a  HuAciUutieoiM,  or 
referably  an  open,  incmon  of  the  hamstriny  tendom,  and,  if  necessary, 
f  the  resistant  structures  at  the  back  of  the  joint.  In  the  worst  cases 
lis  fails  to  bring  the  subluxated  tibia  forward,  and  one  has  to  resort  to 
le  use  of  extreme  force  or  to  some  cutting  operation.  This  latter  is 
ecidedly  preferable,  and  the  excision  of  a  wedge-shaped  piece  of  bone 
ieldfi  by  all  odds  the  best  results.  This  does  away  with  flexion  deformity 
nd  knock-knee  at  the  same  time,  and  obliterates  the  motion  of  the  joint. 

At  the  ankle  the  operation  has  been  already  described  as  arthrodesis 
a  the  previous  section. 

Tenotomy  as  applied  to  the  relief  of  spastic  paralysis  has  been  already 
onsidered  in  a  previous  section. 

Hallux  Valgus. 

This  is  the  name  applied  to  an  outward  deviation  of  the  great  toe  at 
he  metatarsophalangeal  joint.  The  deviation  to  some  extent  is  present 
tt  practically  all  adult  feet  at  the  present  day,  and  it  is  only  when  tlie 
lirowing  outward  of  the  great  toe  becomes  extreme  that  it  is  commonly 
poken  of  as  a  deformity.  In  the  normal  foot  it  was  pointed  out  by 
leyer  that  a  straight  line  drawn  backward,  prolonging  the  middle  line 
f  the  great  toe,  should  pass  tlirough  the  middle  point  of  the  heel. 
J  though  this  may  be  the  case  in  young  children,  it  is  almost  impossible 
>  find  a  foot  of  this  description  in  an  adult,  at  least  in  the  large  cities, 
o  long  as  children  are  comjwlled  to  wear  shoes  of  the  present  shape 
aIIux  valgus  will  Ik?  commonly  found.  It  is  hard  to  say  where  the 
>ndition  recognized  as  normal  ends  and  where  the  condition  to  be  de- 
•ribed  as  hallux  valgus  begins.  In  the  etiology  of  the  affection  no  fur- 
ler  cause  is  needed  than  what  has  already  been  named.  The  deformity 
,  associated  with  osteo-arthritis  in  some  cases,  but  probably  does  not 
:and  in  a  causal  relation  to  the  conditicm. 

Pathology. — One  finds  that  the  first  phalanx  is  displaced  more  or 
i8«  according  to  the  severity  of  the  deformity  on  to  the  outer  side  of 
le  head  of  the  first  metatarsal.  Tlie  internal  ligaments  and  muscles 
re  stretched  and  the  external  ligaments  and  muscles  shortened  and  con- 
racted.  The  tendons  of  the  sesjimoid  bones  are  displaced  over  the 
iner  aspect  of  the  head  of  the  metatiirsal  bone,  and  a  bursa  may  de- 
elop  which  is  apt  to  become  inflamed  on  pressure  and  is  known  as 
•union.' 

The  chief  symptoms  of  the  deformity  result  from  pressure  over  the  inner 
spect  of  the  deformed  joint.    The  bursa  often  becomes  inflamed  and  suppurates, 

>  Beviu  (TOrthopedie^  September,  1892. 
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discharging  from  a  small  opening  in  the  centre.    This  condition  ii  likely  to  dq- 
tinue  permanently.    Inflammation  of  the  distorted  joint  often  occurs,  which  miy 
result  in  the  deposit  of  osteophytes  and  in  bony  grating.     The  bursa  often  cosi- 
municates  with  the  joint  and  suppuration  may  result.     When  the  deformitT  h 
severe,  it  is  useless  to  try  to  remedy  it  by  making  the  patient  wear  a  br»ot  witl  i 
straight  inside  edge.    Rather  a  large  piece  of  leather  should  be  nailed  to  tbf  bet 
on  which  the  boot  is  made,  which  pad  should  come  over  the  situation  of  the  affected 
joint,  allowing  sufficient  room  to  prevent  pressure.  Under  these  conditions  uncnn- 
fortable  symptoms  are  often  avoided.    Bplints  for  the  relief  of  milder  foririA  hifc 
been  devised  which  press  the  toe  in  by  using  the  foot  as  a  point  from  which  v* 
pull.    Sayre  uses  a  buckskin  cot  which  connects  with  elastic  webbing  runnis^ 
along  inside  of  the  foot  and  attached  to  a  piece  of  adhesive  plaster  on  the  he^l. 

For  severe  cases,  where  the  bursa  is  innamed  and  the  joint  involved,  it  itimucfa 
simpler  to  excise  a  wedge-shaped  piece  from  the  metatarsal  and  the  phaUnx,  io- 
cluuing  and  obliterating  the  joint.  Excision  of  the  head  of  the  metatarsal  bmif 
may  be  done,  which  may  leave  the  patient  with  a  fairly  movable  joint,  but  eicvim 
of  tJie  joint,  as  a  rule,  gives  the  best  results  and  affords  an  opportunity  for  the  re- 
moval of  the  bursa  at  the  same  time. 

Hallux  varus  is  a  condition  in  which  the  ^reat  tOQ  devnatcs  inwarJ 
to  an  abnormal  extent.  It  occurs  very  rarely  as  a  congenital  affection. 
It  rarely  requires  severe  treatment.  Manipulation  ana  retention  wiih 
a  splint  are  generally  sufficient.  If  need  be,  the  internal  lateral  lipi- 
nient  of  the  foot  may  be  divided  and  the  toes  replaced  in  a  correct 
position. 

Metatabsaloia. 

Metatarsalgria,  or  Morton's  painftd  aifection  of  the  foot,  as  it  i> 
often  called  from  Dr.  Thomas  G.  Morton,  who  first  described  it  in  187*i, 
is  a  condition  characterized  by  acute  pain  located  l>etween  the  diMal 
ends  of  the  outer  metatarsal  bones.  The  affection  seems  to  l>e  due  to 
a  neuralgia  of  the  plantar  digital  nerves,  and  especially  the  branclK^in 
the  neighborhood  of  the  fourth  metatarsjil,  where  tliey  seem  narticulari} 
liable  to  injury.  The  affection  attacks  most  often  young  adults,  and  i* 
more  common  in  women  than  in  men.  It  seems  to  have  it«  origin  in  a 
certjiin  number  of  cases  in  the  persistent  use  of  ill-fitting  shoes  ;  it  ari>*** 
also  from  slight  sprains  and  wrenches  of  the  foot.  It  may,  however, 
occur  apparently  spontaneously.  It  may  be  acute  and  quickly  sub«<ir. 
or  it  may  become  chronic.  Local  tenderness  is  generally  present,  bnl 
no  swelling.  The  most  characteristic  symptom  is  a  "cramp"  in  the 
fcM)t,  which  may  make  it  imj)emtively  necessary  to  rt»niove  tneliootat 
once  wherever  the  jmtient  may  be. 

The  affection  is  probably  in  most  cases  associated  with  some  abnorroalitr  in 
the  arch  of  the  foot,  such  as  contracted  foot,  pronated  foot,  or  flat-foot.  Id  *oinf 
instances  it  is  associated  with  obliteration  of  the  transverse  arch  of  the  foot,  tf 
])ointed  out  by  Goldthwait.  It  seems  probable  that  with  the  more  careful  rtud» 
of  the  arch  of  the  foot  some  abnormality  will  be  found  to  explain  all  cases. 

In  the  TREATMENT  the  first  aim  should  be  to  seek  for  a  cause  for  die 
attbetion  in  some  abnormality  of  the  arch,  and  not  onlv  should  thi?  I* 
corrected,  but  the  use  of  pro|)er  boots  should  be  insisted  upon.  If  n<« 
cause  can  be  found,  acute  cases  are  best  treated  by  bandaging  and  ^)otb* 
ing  applications.  Very  severe  cases  may  require  ejection  of  the  hmd 
'if  ffff  fourth  mctaiai'Hdl  bone.  Most  cases,  however,  in  pnu^ticc  can  \^ 
n»licvo(l  l)v  the  detection  and  treatment  of  the  contlition  of  which  th* 
pain  is  a  symptom. 
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Ankylosis. 

Ankylosis  is  the  term  used  to  designate  loss  of  mobility  in  a  joint. 
V'hen  this  loss  of  motion  is  not  complete^  but  where  motion  is  limited 
ly  structural  changes^  the  condition  should  be  spoken  of  as  partial 
nkylosis.  The  term  true  ankylosis  should  be  used  wherever  firm  union 
xists  between  the  ends  of  the  bones,  whether  it  is  bony  or  fibrous 
Warren).     Ankylosis  often  occurs — 

{!)  As  a  result  of  tuberciUous  bone  disease  where  the  cartilaginous 
nd  synovial  surfaces  of  a  joint  have  been  destroyed  by  granulation- 
issue,  and  a  transformation  of  this  into  connective  tissue  and  bone  has 
aken  place.  It  also  occurs  under  these  conditions  as  the  result  of  cica- 
ricial  contractions  in  the  capsule  of  the  joint  and  periarticular  struc- 
ures.     Pathological  luxations  may  also  occur  which  impair  motion. 

(2)  As  a  remilt  of  suppurative  and  septic  synovitis,  non-tubercular, 
irhere  a  similar  process  to  that  described  above  occurs. 

(3)  As  the  result  of  rheumatoid  arthritis^  where  it  is  due  to  the  wear- 
ng  away  of  the  cartilage  and  to  the  formation  of  osteophytes  around 
lie  sides  of  the  bones. 

(4)  Afi^r  fractures  into  and  near  the  joints,  the  result  of  synovial 
nflammation,  of  displacement  of  the  bones  of  the  articulation,  and  of 
jcatrieial  contraction  in  the  muscles  and  j)eriarticular  structures. 

As  a  rule,  bony  ankylosis  is  not  present  until  a  year  or  two  after  the 
icute  process.  Marsh,  however,  reported  a  case  where  bony  ankylosis 
>f  the  ankle-joint  was  present  one  month  after  suppuration  began. 

The  most  important  question  in  connectioD  with  ankylosis  is  whether  or  not 
t  is  likely  to  occur  as  the  result  of  prolonged  fixation  of  a  joint  The  statement 
IBS  been  so  often  made  that  such  is  the  ease  that  a  state  of  mind  described  as 
'  ankylophobia  "  has  arisen  in  the  mind  of  many  surgeons  which  leads  to  the  pre- 
uatare  removal  of  splints  in  fractures  and  in  diseases  of  the  joints.  Phelps  showed 
n  some  experiments  on  dogs  that  fixation  of  the  healthy  joint  did  not  produce 
inkylosis.  The  joints  were  immobilized  and  the  dogs  were  killed  at  the  ends  of 
ix  months,  three  months  and  a  half,  and  two  at  five  months,  and  in  all  cases  the 
joints  were  normal  and  a  section  of  the  bone  showed  no  abnormality.  The  con- 
ilusions  which  Phelps  drew  were  that  a  normal  joint  would  not  become  ankylosed 
>y  simply  immobilizing  it  for  five  months ;  that  movement  is  not  necessary  to  pre- 
erve  tne  normal  histological  character  of  a  joint;  and  that  where  ankylosis  occurs 
Q  the  hin-joint  it  is  not  due  to  prolonged  rest.  Keyher  found  that  in  dogs  after 
Lxation  ror  sixty-two  days  or  more,  although  the  synovial  membrane  remained 
lonnal,  the  capsule  began  to  thicken,  and  that  the  cartilaginous  surfaces  where  not 
n  contact  began  to  degenerate,  but  in  the  cases  of  longest  duration  (about  one 
ear)  inflammation  did  not  occur. 

From  what  has  been  said,  and  from  any  study  of  the  pathology,  it 
iiust  be  plain  that  ankylosis  is  the  result  of  iiiflammaiion,  especially  of 
)rolongea  type.  Whatever  favors  or  increases  this  inflammation  pre- 
lisposes  to  ankylosis,  and  any  measure  which  tends  to  quiet  inflamma- 
ion  tends  to  arrest  ankylosis.  Consequently,  whatever  treatment  is 
lecessary  to  subdue  inflammation  in  the  joint  should  be  pursued,  regard- 
ess  of  any  preconceived  notion  that  fixation  will  produce  ankylosis, 
m  the  ground  that  it  is  the  inflammation  which  is  the  harmful  factor, 
^ther  than  any  amount  of  fixation.  This  applies  particularly  to  the 
jarly  removal  of  splints  in  fractures,  such  as  those  of  the  elbow-joint, 
md  in  the  case  of  brisemeni  force  as  a  measure  in  the  treatment  of  stiff 
joints. 
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Brisement  forcd  U  so  often  fnlluwe<l  by  cqiml  if  not  gnsatcr  »tiffu<— 
t)i;in  bi'forc  u)>emtiun  tliat  oiie  seeks  a  pliyaiolc^icul  chum;. 

In  the  dogit  ciiieriiueiitcd  on  by  Keyher  the  joints  vere  moved  afU-i  vK•l"n^•. 
lixHtioD,  und  the  dugs  were  then  iinnii'<liat«Iy  Lillcd,  that  the  juiiiLt  michi  U 
exuniined.  It  teuit  fuund  that  when  the  fixatiou  hud  laatei)  over  a  mu^tbll!■^ 
watt  intiltratiiin  uf  the  periarticular  Htructures  and  diseiiloration  of  the  nvnuiul 
fluid,  wliilf  il'  the  fixation  hud  been  lunger,  us  for  sonie  months^  bloud;  cfMH 
tiMik  I'laer.  (n  general,  brimanit  fiiret  is  likely  to  cause  exudation,  asA  ia  Ihi 
way  to  limit  thu  amount  of  motion.  If  it  be  desired  merely  to  correct  the  pukka 
of  an  ankylosed  joint,  the  proeesri  ii<  very  serviceable,  but  in  bony  uikyloai  ii  b 
luoletis  and  may  lead  to  fracture.  Force,  gently  and  judiciously  uaed  ■  P**" 
motion  in  the  later  xtages  uf  fracture,  is  a  measure  of  the  KreaUat  TslaCiM  i[ 
ankyloHJa  is  leare<l,  niai^sage  is  gentler  and  nafer.  Where  ankyloaia  hM  ooand. 
M>m«  accurate  cutting  (([icrulion  is  often  to  be  preferred  to  bri»cmmU  fiml,  wU^ 
may  do  an  unex{wcted  amount  of  harm.  In  slKirt,  the  causes  of  aokTHili  ir 
■>uch  tliat  the  comliiioii  is  not  likely  to  be  relieved  by  one  rough  nrnitpilirtt- 
whiuh  is  almost  sure  to  start  Up  still  further  inflammatioD. 

The  Mechanical  Tbeatubnt  of  Joint  Disbass. 

Tlic  iii<fliiini<»I  tiviitnioiit  of  joint  diitpiifK-  doiiemlH  for  it«  effioacy 
upon  tliret*  tliin^x  \\\\w\\  it  tricx  to  aceonipliAli.  In  this  it  fbOo"' 
Natiin^'s  }(>uil,  itiiniiifif  to  do  arttliriully  wlint  ^lie  indiuites  in  sfrnfUm* 
mid  |>utlu(l(i}riciil  |)r(H-(^sM-s.  Tliesi-  three  aims  urc — {\)  fixation aj  Hk 
ti/f'fiirti  joint,  ('2)  j/md-rti'in  j'l-oin  m-iqht-beaniir/,  iiiul  (3)  lUMrtwtuM  fJAr 
jiiliU  Kiirj'itcru  ularr  pwsiUi: 

Mechanical  Treatment  of  Hip  Disease. — I'lie  temi  "  liiii  disaiH  " 
will  Ik;  iiswd  licn^  as  syiKmyinoiis  witli  ttilMTcidourt  inHaninintion  of  il" 
lit{)-ju!iit.  Tho  nR><-liuiiic»I  troiitniont  of  liiji  <liseuse  may  U*  condiii'ti^l 
(■itJK-i-  <]imtiK  i-ccrimlx-iiey  in  bc<l  or  l>y  umliidutory  npfianitiis.  In  pn- 
orul,  niiKleni  opinion  k>ans  toward  the  latter  iiu'thiKl. 

Treattnoiit  liy  n-ennibem-v  is  to  l>e  atiairtwl  wln-n  tlw  joint  \>  tn- 
sitive  to  nianipnlation  and  wln-n  atteinjitij  at  goin}r  about  with  suitalil<' 
:i|i|)aratns  uui.«>  pain  und  irritation.  It  is  to  Im>  adoi>te<l  when  tkloniiirv 
of  till'  Ifjj  in  ill!  adduct<-d,  aiiilncttsd,  or  ilcxe*!  position  in  pnwent;  »if" 
when  it  is  desirvd  to  a\'t>rt  t)u'  forniatimi  of  a  tnreatc-iutl  absccxs. 

During  treatment  in  bed  the  patient  should  be  Heeured  flat  on  his  hack  lir 
means  of  the  rectangular  gas-pipe  frame  invented  by  Dr.  Bradford  (F1^  SIS'. 

Fui.  3111. 

rm 


The  friime  i-  I'overed  willi  wtont  cotton  clotli,  leaving  a  space  under  the  iiclvii,*! 
lliiil  the  i-liild  may  In-  pliic-i'c!  on  ii  lu-ii-paii  without  lieing  removed  from  the  frtnii' 
Tlic  frame  »h<ni1iliii^alitil.' longer  aiidaliltic  wilier  than  the  child,  and  sirj|M.)juui'l 
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tiea  the  cheat  to  aecure  it  to  the  frame.  The  use  of  this  frame  to  secure  flx- 
for  the  body  of  the  child  and  a  definite  haaia  from  which  to  ciert  traction  is 
entiol  in  the  acieotific  routine  treatment  of  hip  disease  (Fig.  320).  Ezteu- 
I  then  made  in  the  usual  way  by  a  weight  and  pulley  from  the  foot  of  the  bed. 


Author's  wetghl-anJ-piillcy  apjiai 


D  should  always  be  made  in  the  line  of  deformity ;  that  is.  the  child's  pelvis 
rely,  and  traction  should  be  made  upon  the  leg  in  the  line  iu  which 
itH  (Fi^.  321).     As  the  leg  improves,  it  may  be  lowered  more  nearly  to  the 
1  — -..-jj  g^j,j|  jjjy     The  child  should  be  secured  to  the  bed-frame  by  means 


» (?i? 


ineal  bands.  Under  the  circumstances  mentioned  traction  of  from  ten  to 
pounds  should  be  borne  if  pMisiblc.  The  traction  is  made  by  the  ordinary 
iff-plaiiter  extension,  as  applied  in  Buck's  method  for  fracture  of  the  thi^h. 
action  during  recumbency  may  be  made  by  the  lone  Taylor  splint  about  to 
cribed  under  ambulatory  treatment,  but  it  is  generally  leiu  comfortable  ttion 
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the  method  ju»t  mentioned.  Tretttmont  by  recumbency  is  not  to  be  advocated  u 
a  routine  meaaure,  but  simply  under  the  conditions  noted.  It  is  to  be  discontinwd 
as  soon  as  the  deformity  ha«  diuippejired  or  aa  soon  as  the  child  can  go  aboui  w'uh- 
out  paid.  It  is  desirable,  however,  that  children  should  sleep  strapped  to  the  fti 
at  night  during  the  iiuutc  stage  of  liip  disease. 

The  ambulatory  treatment  of  hip  disease  may  be  consde 
imder  three  headingn :  (1)  Irtiatnient  by  prtAfvtion;  (2)  by/  " 
and  (3)  by  tractitm. 

(1}  Trmtmeiii  by  protection  afove  bus  been  used  tinder  the  Dame  of 

the  pbysiolf^ioal  method  of  Hutchison,  where  the  child  was  allowed 

t*i  go  about  using  a  crutch  with  a  high  boIc  on  tlit>«ell 

Fig.  3'_2.       j'ljnt^  and  allowing  the  diseased  leg  to  swing.     The  nielM 

is  very  slightly  belter  than  no  treatjuent  at  all,  and  has 

been  practically  abandoned. 

Certain  methods  described  under  the  name  of  "  traclinu 
inethoda  "  are  probably  nothing  but  method*  of  treatment  by  pio- 
tection.  Sui:h,  for  example,  is  the  treatment  by  the  Ki-callfd 
iscbiatic  crutch  (Fig.  322),  in  which  scarcely  perceptible  tractino 
is  made  bv  means  of  leather  straps  attached  to  the  bottom  of  the 
splint.  Tlie  traction  in  thia  c4iHe  does  little  more  than  steady  tfac 
leg,  and  it  cannot  be  supposed  to  have  any  effect  npon  the  joini. 
In  this  case  the  splint  serves  to  transfer  the  weight  from  the  hip- 
joint  to  the  perineal  band  of  the  crutch,  which  bears  upon  the 
tuberosity  of  the  ischium.  Usefbl  as  this  method  is  during  ciii' 
valescence,  it  is  not  by  most  surgeonH  considered  aa,tisfact<>rr 
during  tlio  acute  stage. 

Treafntent  by  Fixation. — Nature  furnishes  the  indication 
that  the  joint  should  not  be  moved  during  hip  disease,  by 
holding  the  hip  firmly  by  tonic  spasm  of  the  muscles  eon- 
trf>lling  the  joint.  In  general  relief  is  esperienced  by 
lixation. 

The  most  efficient  metln«l  of  treating  hip  disease  bv 
fixation  is  that  of  H.  O.  Tliomas  of  LivcriMxtl  (Kig.  323'|. 
The  Thomas  upliiit  consists  of  a  l>ar  of  soft  iron  reaching 
imstfriorly  in  the  middle  line  of  the  leg  from  the  angle  of 
''Qai°"cruwir  *^''  scapula  to  the  lower  third  of  the  leg.  1 1  is  sbaptxl  to 
fit  the  cur\e  of  the  buttock.  Above,  it  terminates  in  a 
chest-band  which  should  encirele  three-fonrths  of  the  chest.  There  is 
also  a  semicircidar  thigh-band  which  should  \k  placed  an  inch  or  two 
below  the  perineum,  and  a  leg-band  should  terminate  the  splint  at  tht- 
bottom,  which  should  encircle  two-thirds  of  the  cidf.  The  splint  iti 
applied  as  shown  in  Fig.  .'J24,  secured  to  the  biKly  by  means  of  a 
bandage  connecting  the  ends  of  the  cbcst-piecc  and  running  i>\'Dr  rhe 
shoulders.  The  leg  is  seitured  to  the  splint  by  leather  strap.';  or  by  a 
common  bnnduge,  a  high  sole  is  put  u|Hin  the  well  foot,  and  the  jntieni 
is  allowed  to  go  about  on  crutches.  The  splint  furnishes  fairly  gtxxl 
fixation  ;  it  is  cheap  and  simple,  and  is  in  general  use  throughout  Eng- 
land, where  the  results  are  satisfactory.  In  Anieri(«  this  method  u( 
treatment  is  not  regarded  with  favor,  as  a  rule.  It  makes  no  traction 
and  supplies  necessarily  imperfect  fixation.  Again,  inasmuch  m^  a" 
traction  is  exerted  to  counteract  muscular  spasm,  and  thus  to  kwp  tli<' 
head  of  the  femur  from  being  crowded  into  the  acetabulum  by  muscular 
force,  and  thus  wearing  away  tlie  iipjier  rim,  there  must  result  !n  wvtn 
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cases  subluxation,  sliortcniDg,  and  elevation  of  the  trochanter  above 
IX^luton's  line.  In  general,  the  splint  is  hard  to  adjust,  difficult  to  keep 
in  plat%,  and  does  not  allay  pain  as  traction  does. 

Other  metboda  of  fiiatinn  which  are  advocated  are  a  plaHter-of-PariH  spica 
buidage  embracing  the  chest  (Fig.  325)  aud  diseiued  limb,  a  leather  Bplint  of 
■bout  the  same  shape  and  accomplishing  the  eaine  purpose,  and  various  wire, 
iroa,  and  leather  Hpliota  aimiog  at  the  xame  purpose  (Fig.  326). 

Treatment   hy   Traction. — The   use  of  traction  in   hip  disease  rests 
upon  the  theorj'  that  by  efficiently  applie<l  traction  the  surfaces  of  the 
hip-goint  can  be  separated  from  each  other.     In  this  way  two  sur&ces 
of  diseased  and  softened  bone  are  kept  from  wearing  upon  each  other. 
Pain  is  <liminished,  the  pro- 
wss  of  healing  is  promoted, 
because  tlie  greatest  amount 
of  quiet  iu  tne  joint  is  pro- 
duced by  this  method. 

Flu.  324. 


F°^ 


ipllQt  applied  with  piillcD  uid  cnilohea  (RIdlon). 


In  connection  with  treatment  by  traction,  protection  should  be 
obtained  by  the  use  of  a  high  uole  and  crutclies ;  fixatiim  should  be  ob- 
tained by  liaviug  a  tightly-fitting  tielvic  band  surnmnding  the  pelvis; 
and  the  activity  of  the  child  should  be  limited  by  insisting  upon  some 
hours  of  recumbency  during  the  day.  The  combination  of  the  three 
methods  of  protection,  fixation,  and  traction  combined  in  the  treatment 
to  be  described  aSbrds  theoretically  and  practically  the  best  chances  of 
securitig  a  good  result  in  hip  disease.  It  has  been  demonstrated'  that 
in  the  diseased  hip-jointH  of  children  traction  of  ten  to  twenty  pounds 
'  Bradford  and  Lovell,  Nea  York  Mai.  Joura.,  Aug.  4,  18i)4. 
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induces  lengthening  of  tJie  leg  from  one-eighth  to  onp-lulf  iwli. 
Eliminating  i^ources  of  error,  it  becioiiies  evident  that  this  lengthening 
in  the  leg  must  he  cuused  by  a  eeparation  of  the  joint  surfuCT^.  Conse- 
quently, it  may  be  assumed  that  tmctiuu  apjdietl  in  sufficient  forw 
serves  to  sepamtc  the  head  of  the  fennir  from  the  aoetahulutn,  siul 
traction  to  be  of  use  must  be  apjilicd  in  force  siifiifient  In  accoiuplitih 
this.  It  is  not  likely  that  it  i;^  done  by  traction  of  less  tiian  tea  poiink 
The  traction  must  Ihetvfon 
be  used  intelligently  villi 
this  in  view. 

Traction  when  the  patiem 
is  going  about  can  be  musl 
easily  produced  bv  the  Itrng 
traction  splint  know  as  ik' 
Davis,  tiiyre,  or  Tavlor 
splint.      The   epeclnl  turtn 


of  Ihe  Trustees  of  HirFlskaVrlBi  i-uoil 

of  this  splint  is  a  matter  of  very  slight  consequence,  providwl  that  ilr 
aim  be  kept  in  \'iew.  The  object  is  to  provide  a  rigid  perineal  l>and  and 
an  upright  running  the  length  of  the  leg.  The  perineal  liand  is  to  fix 
the  pelvis  and  to  provide  a  basis  for  counter-extension  when  the  leg  i* 
pulled  down  by  the  fool^piece  at  the  bottom  of  the  upright. 

To  the  leif  ie  applied  a  HtickiDf;- plaster  extension,  Ruch  as  is  used  in  Ihp  bed- 
exteTiaioD.  This  is  fastcDedta  a  windlaxa  nu  the  foot-piece  of  the  splint.  Perincni 
bands  pass  from  the  front  to  tlie  hack  of  the  rigid  pelvic  ba«:li,  and  atliird  a  basis  for 
holdine  the  pelvis  when  the  leg  is  pulled  downward.  The  aplint  is  one  which  mat 
be  made  by  a  blacksmith,  yet  it  is  capable  of  the  pre^test  nicely  of  construction. 
The  forms  most  commonly  used  are  nhown  in  the  illustrations.  The  pelvic  band 
abould  fit  tightly  to  the  pelvis,  and  the  npright  of  the  splint  may  be  curved  Incon- 
(brm  to  tbe  outline  of  tlie  leg.    The  perineal  bands  should  be  made  of  webbtnf 
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covered  with  canton  flannel,  and  any  apparatus  which  will  pull  the  straps  down- 
ward mav  be  used  for  the  windlass  at  the  bottom  of  the  splint.  The  writer  has 
described  a  gas-pipe  splint^  (Fig.  328),  which  can  be  made  for  a  dollar  or  two, 
which  serves  fairly  well,  but  from  which  traction  is  to  be  made  bv  means  of 
leather  straps  attached  to  the  foot-piece  and  buckled  into  the  sticking-plaster 
extension. 

Such,  roughly,  is  the  splint  in  general  use  in  the  hands  of  American 

orthopaedic  surgeons.     It  does  not 
Fig.  327.  furnish  complete  fixation  to  the  pel- 

vis, but  partial  fixation.  Under 
proper  circumstances  it  probably 
does  induce  separation  of  the  femur 
from  the  acetabulum.  Where  it  is 
used  pain  should  be  allayed  at 
once,  and  night-cries  or  irritability 
of  the  joint  are  a  sign  that  matters 
are  not  going  well,  and  that  the 

Fio.  328. 


Splint  for  hip-Joint  disease. 


Diagram  of  cheap  gas-pipe  hip-splint. 


patient  is  probably  allowed  too  much  activity  or  that  the  apparatus  is 
not  properly  cared  for. 

With  this  treatment  motion  should  increase  in  the  joint,  elevation  of  the  tro- 
chanter should  not  occur,  abscess-formation  should  be  uncommon,  and  the  general 
condition  of  the  child  should  improve.  If  the  child  is  allowed  to  walk  upon  the 
bottom  of  the  splint,  the  traction  will  inevitably  become  intermittent,  because 
when  the  weight  is  borne  upon  the  splint  the  traction  straps  are  loosened  and  less 
pull  is  made  upon  the  hip  than  when  the  weight  is  on  the  other  leg.  Consexjuently, 
at  one  time  the  splint  pulls  harder  than  it  does  at  others,  and  on  theoretical 

*  Boston  Med.  ami  Surg.  Jonni.^  Mar.  12,  1891. 
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grounds  it  U  easy  to  see  th&t  this  is  util  conBiat«nt  with  the  best  rraulta.  Crutcb» 
and  K  high  sole  upon  tbc  well  foot  should  he  used  during  the  ticute  stage.  Itiiiin 
esaenCiHl  part  of  the  treiLtmeiit  that  the  patient  shoutd  during  &  part  of  the  diyb« 
kept  quiet  in  a  recumbent  posiiion.  The  routine  adopted  by  the  writer  ix  n  M- 
lowB :  The  pstientx  are  not  allowed  to  get  up  until  ten  o'uloek.  They  are  pin 
one  hour  in  the  morning  and  two  hours  iu  the  afternoon,  going  to  bed  at  all  ii 
seven.     In  this  wuy  better  results  are  obtained  than  under  other  eonditions. 

The  aplint  of  Dr.  Phelps  is  probably  the  most  important  mwiifica- 
tion  of  the  long  tnictioc  Kplint  (Fig.  330).  It  aims  at  securing  hetWr 
fixation  by  aa  arm  encircling  the  thorax  in  addition  to  the  pelvie  arni, 
and  it  theoretically  provides  lateral  traction  in  addition  to  that  in  the 


Brnce  fur  hlHdi 

length  of  tlie  leg.     It  is  doubtful  if   the   splint  really  exerts  lateral 
traction ;   and,  indeed,  the  question  of  the  valtic  of  latenil  traction 
one  which  is  still  unsettled.     There  arc  otlier  modifications  of  the  lonj 
traction  HpUnt  in  nse  in  Germany,  but  tliey  contribute  nothing  cfiseul 
t«  the  tniction  treatment. 

Treatment  by  traction  should  be  use*!  until  .some  months  af^er 
cular  spasm  has  disappeared  from  the  joint,  for  relapses  are  comi     _ 
and  if  traction  is  di.scon tinned  too  soon,  rigiditj-  returns  and  the  diinrase 
again  becomes  active.     When  the  acute  stage  is  sufficiently  (juieted  t" 
allow  the  application  of  a  convalescent  splint,  partial  protection  to  the 


Ions 
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joint  will  be  all  that  is  required.  CoDsequently,  if  the  traction  Rplint 
.  is  cut  off  and  is  mode  to  fit  into  a  slot  fastened  into  the  sole  of  the  Doot 
in  such  a  way  that  the  splint  shall  be  longer  than  the  leg  and  that  the 
bottom  of  the  foot  shall  not  touch  the  bottom  of  the  boot,  sufiicient  pro- 
tection for  practical  purposes  may  be  provided.  In  thiu  way  the  patient 
in  walking  does  not  nave  the  full  impact  of  the  step  come  upon  the  hip- 
joint,  but  takes  it  upon  the  }terineal  bund  of  the  splint.  A  splint  of 
tliis  sort  should  be  worn  two  or  three  years  after  the  active  treatment 
has  oeascd,  and  should  be  discontinued  gradually. 

Hip-abecesB. — With  regard  to  the  occurrence  of  hip-absc&sH,  it  is 
probable  that  the  careful  carrj'ing  out  of  the  traction  method  as 
ilescribed  will  in  the  majority  of  cases  avert  its  occurrence.  In  a  series 
of  cades  taken  from  the  reports  at  the  Children's  Hospital,  in  574  cases 
nnder  ambulatory  treatment  only  18.7  per  cent,  developed  abscess.'     In 

Fio.  331. 


Ward-vagon  (Children'^  Uiwpltsl. 


MasSBchusi'tta). 


I  reportc<l  by  Gibncy  ami  the  London  Clinical 
xhI  ('  "" 


an  earlier  sericB  of  c 

Society,  60  or  70  developed  abscess.  The  reason  for  the  small  jier- 
centages  at  the  Children's  Hospital  is  probably  the  fact  that  cases  under 
ambii1at4)ry  treatment  are  at  once  admitted  to  the  hospital  wards  when- 
ever sensitiveness  or  deformity  of  the  joint  occurs,  and  are  treated  by 
recumbency. 

Malum  Coze  Senile. — The  form  of  disease  of  the  hiji  occurring 
in  elderly  persona  in  connection  with  chronic  rheumatoid  arthritis  has 
generally  Ix-en  regarded  as  an  intractable  and  hopeless  affection.  It  has 
been  pointed  out  by  H,  L.  Taylor*  that  rest  and  traction  of  the  diBease<l 
hip,  followed  by  nrotection  by  m(«»ns  of  the  splint  described  above, 
fliould  be  fnllowe<i  by  much  relief  of  the  irritation,  and  in  many  cases 
by  a  permanent  improvement  of  the  diseased  joint. 

Disease  of  the  Knee-joint. — In  tumor  albns  or  ehronic  inflamma- 
tion of  the  knee-joint  the  indications  are,  as  In  hip  disease,  for  protec- 
tion, fixation,  and  traction. 

Partial  fixation  can  be  obtained  by  means  of  the  ham-splint  or  by 

<  LoTrtt,  Dimaia  ef  Ot  Hip,  p.  1 1T.  '  N.   Y.  Med.  Joam.,  Dec.  15,  1888. 
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the  plaster-of-Parie  or  leather,  silicate,  or  dextrin  bandageD  Kp{die<lte 
the  1<^.  P)aster-of- Paris  bandages  as  routine  treatment  fur  tumar>lb<b 
are  not  suitable  for  continued  use,  as  they  loosen  and  bec-onie  dirty,  tod 
afTord  less  fixation  that  one  would  suppose  on  account  of  the  clutidtr 
of  the  muscles  by  which  the  femur  is  surrounded.  To  control  the  ym 
in  a  proper  way  the  bandage  should  extend  from  tlie  ankle  to  the  groin, 
and  should  not  stop  at  the  middle  of  the  thigh.  It  should  be  a^  t^Ui 
appUed  as  is  comfortable.  This  bandage,  in  connection  with  the  use  of 
a  high  sole  on  the  well  foot  and  crutches,  furnisher  protection  and  fin- 
tion,  and  is  a  fairly  efficient  mode  of  treatment.     It  does  not,  howetw, 


provide  for  traction,  which,  although  not  as  imp«>rtant  as  at  the  hip- 
joint,  is  of  use  in  most  cases.  Unless  the  patient  has  a  high  sole  on  tne 
well  f»M>t  and  uses  crutches  the  joint  is  not  protected  even  if  a  pWter-of- 
Paris  handugc  is  applied,  and  the  case  is  not  being  properly  treatfd  if 
the  ends  of  bones  are  allowed  to  jar  together  in  the  motion  of  w.ilkii^- 
The  Thomas  knee-sptint  is  the  most  satisfactorj'  apparatus  in  g^wral 
for  tlie  treatment.  It  consists  of  a  ring  of  iron  set  at  an  angle  of  4-3° 
to  the  inner  one  of  two  uprights  which  project  below  the  loi)t.  The 
ring  of  iron  is  padded  and  fits  closely  the  upper  part  of  the  thigh,  *n 
that  in  walking  the  patient  receives  support  from  the  perineum  ami 
bears  no  weight  ujwin  the  knee.  The  ring  is  irregularly  ovoid  in  shapf, 
drawn  out  at  the  inner  posterior  angle.     This  splint  is  shaped  to  the 


THE  MECBASICAL  TREATMENT  OP  JOINT  DISEASE 


683 


1^  and  fitted  witli  leather  lacings  to  the  thigh  and  the  calf,  which  fur- 
nish excellent  fixation.  The  splint  projects  below  the  bottom  of  tlie 
foot,  and  the  transverse  bar  at  the  bottom  may  be  used  to  make  traction 
from  the  sticking-plaster  extension,  which  is  applied  to  the  leg,  reaching 
to  the  knee.  A  high  shoe  is  placed  upon  the  well  foot,  and  the  patient 
is  allowed  to  go  about  either  with  or  without  the  use  of  crutches.  In 
cases  where  the  muscular  .spasm  is  marked  and  the  joint  is  irritable,  and 
there  is  flexion,  tlie  Thomas  splint  is  not  so  satisfactorj-  as  tlie  more 
expensive  splint  shown  in  Fig,  333,  This  is  practically  a  long  traction 
splint,  such  as  is  used  at  the  hip,  but  jointed  at  the  knee,  so  that  trac- 
tion can  be  made  at  any  angle.  It  is  pro- 
vided wiUi  buckles  for  pulling  upward  on 
the  thigh  as  well  as  downward  from  the 
knee.  The  splint  can  make  traction  at 
any  angle  at  which  it  is  set,  aud  it  has  the 
advantage  of  combining  fixation,  traction, 
and  protection  in  the  same  apparatus 
(Fig.  332).      A  cheap  splint   h>^  been 


Fio.  333. 


Long,  Jointed  Imrtlo 


Bpllnt. 


ilescribed  by  Taylor  where  buckles  sewed  to  webbing  are  incorporated 
in  a  plaster  handle,  and  the  ends  of  the  traction  stni{H!  turned  over 
the  enda  of  the  bandage  and  buckled  into  them  (Fip.  334). 

The  chief  diflficulty  in  the  treatment  of  tumor  albus  comes  in  the 
cases  where  permanent  flexion  of  the  knee  occurs.  Under  these  cit^ 
cumstances  toe  following  course  may  be  pursued : 


I 
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(1)  The  knee  may  be  straighteued  hv  force  while  the  patient  is  uukt 
the  influence  of  ether,  and  a  plaster-of-Paris  bandage  applied.  Gold- 
thwait's  geniidaM  enables  one  to  exert  great  force  gradually  and  wilh 
safety.  The  apparatus  extends  the  knee  and  at  the  same  time  press's 
fiirward  the  head  of  the  subluxated  tibia. 

(2)  By  the  application  of  u  pluster  bandage  to  the  leg  in  the  fixed 
position  the  muscular  spa^m  is  quieted  and  relaxed,  so  that  after  some 
days,  when  the  bandage  is  removed,  tlie  knee  can  be  placed  in  a 
straighter  portion.  By  a  succession  of  planter  bandages  the  irritation 
iH  quieted,  and  at  each  application  the  knee  may  be  straightened  some- 
what.    This  methoii  ia  to  be  used  until  the  leg  is  straight 

(3)  An  apparatus  known  as  the  BUfroih  splint  is  occasionally  used. 

A  p]aHt«r  ban<laf;e  is  applied  to  the  limb,  untl  in  this  blindage  are  inc-orporahd 
two  hinges  attached  ta  broad  curved  iron  plates.  These  hini^iit  are  placed  uver 
the  lateral  aapceta  of  the  joint,  eo  aa  to  allow  aatero-postcrior  motion  when  the 
bandage  is  cut  at  the  knee.  Aller  the  bandage  has  hardened  a  circular  division 
of  tlie  piaster  is  made  at  the  knee  and  the  front  of  the  bandage  in  cut  awajr.  Into 
the  slot  at  the  back  of  the  knee  are  inserted  wedges  of  increaaiog  size  until  the  ^^ 
limb  is  Htraigbt.  The  splint  exercises  considerable  pressure  and  maj  caiue  ^^M 
sloughs.  ^H 

(4)  Flexion  may  be  corrected  by  IracHon  made  in  tlie  line  of  deform-  ^H 
ity,  which  quieta  the  irritability  of  the  muscles  and  allows  the  limb  to  « 
he  gradually  stmightened.  The  way  in  which  this  traction  is  applied  _^ 
i?  by  the  traction  r^pliut  above  mentioned. 

When  Diuticular  spasm  and  joint  irritability  have  been  absent  for  some  montliH,  .^--^ 
the  ends  of  a  Thomas  splint  ma;  be  cut  and  turned  in  to  a  slot  in  the  sole  of  ihii  —^^at. 
boot,  so  that  the  patient  walks  just  as  with  the  urotcction  splint  described  under  —^mi 

Hip  Disease,  with  the  heel  of  the  foot  not  touching  the  beel  of  the  boot  and  sub-  m- 

pended  by  the  perineal  ring. 

The  treatment  of  ankylosis  of  the  knee  in  a  faulty  position  wn^  discussed  iiiiilii  ^  i  i 
the  heading  of  Ankylosis. 

Chrimie  rlieumaloid  artkriiis,  where  it  is  msnifest^Ml  in  irritation  of  the  knee 
joint,  may  be  treated  by  the  same  apparatus,  providing  fixation  a 
arc  iiBcd  in  the  tuberculous  variety. 

Ankle-joint  Disease, — C'hronic  tul>ercular  disease  of  the  ankle-jointer -Ml 
and  tarsus  must  be  treated  by  fixation  and  protection.  Traction  is  not^^'-^ 
applicable. 

Fixation  may  be  furnished  by  a  plaater-of-Paris  bandage  applied  w  the  ankl^s^  * 
and  reaching  to  the  upper  part  of  the  leg,  or  it  may  be  mmiahed  by  a  skeletoo^c:^*' 
bandage  made  of  steel,  which  consiats  of  a  metal  sole-plate  and  two  uprights  nin — -s 
ninz  to  the  top  of  the  calf,  where  they  terminate  in  a  posterior  curved  band.  A^^^* 
r  lacing  holds  the  foot  on  to  the  foot-plate,  and  another  lacing  confines  it 

If  and  the ^-l.-     i"-^ 1--.  -ir._.  _  .    — -.,  _  j — ^__. .i._  _i__. 

bandage,  except 

Protection  to  the  diseased  ankle-joint  is  most  readily  furnished  b] 
having  the  patient  wear  also  a  Thomas  knee-splint,  which  comes  beloir 
tlie  foot  and  protects  from  weight-bearing:  unless  this  is  done 
impossible  to  keep  the  child  from  walking. 

When  deformity  of  the  ankle-joint,  either  in  the  position  of  plantar 
or  dorsal  ilexion,  is  present,  it  is  a  symptom  of  muscular  irritability, 
and  this  muscular  irritability  is  most  easily  allayed  by  a  succession  of 
plaster  bandages,  affording  fixation  and  applied  as  described  in  kaee- 
joint  disease,  in  the  hope  of  each  time  securing  a  better  i>ositioD. 
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Di«c<t»-  of  III''-  inei<ii<trstw  is  to  be  treated  in  the  same  way  as  disease 
r  the  ankle-jitint. 
Diseases  of  the  Shoulder,  Elbow,  aod'WriBt. — In  diseases  of  the 
upper  extremities  the  question  of  protection  from  weight-bearing  ia  not, 
of  course,  to  be  considered,  and  traction  ia  not,  aa  a  rule,  practical. 
Consequently,  one  is  reduced  merely  to  treatment  by  fixation  in  chronic 
tnberculuus  <lisea,se  of  the  upper  extremitiea.  Fortunately,  tliey  are 
not  very  common  and  need  no  extended  diacuaaion. 

At  die  ahouhltr  one  ordinarily  applies  a  plaater-of-Paris  spica  bandage, 
^jr  holds  the  elbow  at  tlie  side  by  reatrictiug  the  use  while  tJie  arm  is 
^^nnfincd  in  a  sling.  In  certain  cases  where  abduction  of  tlie  arm  is 
^Kesent,  due  to  muscnkr  spaam,  it  is  an  advantage  to  supjwrt  the  arm 
^fft  a  right  angle  to  the  body  by  means  of  a  specially  constructed  wire 
splint,  which,  taking  its  basia  from  the  chest,  holds  the  arm  in  that 
position. 

Disease  of  the  elbow  ia  treated  by  fixation,  either  by   means  oJ'  a 

ifiter-of-Paris  spliut  from  the  wrist  to  the  shoulder,  holding  the  elbow 

I  right  angle,  or  by  means  of  a  tin  internal  angular  splint,  as  in  frac- 

e  of  the  elbow. 

Jisease  of  the  wrist  is  ordinarily  treated  by  a  plaster-of- Paris  bandage, 

Y  a  leather  aplint,  or  even  by  simple  carved  wood  splints  applied  in 

t  and  behind  the  joint.     It  ia  desirable  in  these  eases,  of  course,  to 

lit  the  action  of  the  fiugera. 


CHAPTER  XVII. 

PLASTIC  SURGERY. 

By  Arpad  G.  Gerster,  M.  D. 


History. — Among  the  various  disciplines  of  the  surgical  art  there 
is  none  more  venemble  and  ancient  than  what  is  now  termed  plastic 
surgery.  The  sacred  writings  of  India  and  the  Ebert  papyrus  both 
mention  rhinoplasty  as  a  well-known  procedure.  Ghdeu  and  Celsu^ 
Antyllus  and  Paul  the  -^ginete,  all  enter  into  the  consideration  of  the 
subject.  Malgaigne,  in  his  introduction  to  Pare's  Surgery,  gives*  account 
of  the  family  of  Branca  whose  members  were  during  the  Middle  Age< 
famous  for  their  skilful  restoration  of  lost  noses.  As  the  lopping  off  of 
noses  and  ears  was  a  favorite  punitive  measure  during  the  Middle  Age^ 
there  was  no  lack  of  suitable  material  for  the  practice  of  rhinoplasty. 

The  first  systematic  treatise  on  plastic  surgery  was  published  in  1597 
by  Gtispar  Tagliacozzi  at  Venice,  remarkable  for  containing  the  first 
account  of  the  so-called  Italian  method  of  rhinoplasty,  in  cuntradistinr- 
tion  to  the  older  Indian  operation.  The  first  Indian  rhinoplasty  wa^ 
sucxsessfully  done  in  London  by  Carpue  in  1814,  and  sliortly  afterwarrl 
by  Dieffenbach  in  Germany,  in  whom  we  see  the  first  enthusiastic  calti- 
vator  of  modern  plastic  surgery. 

DEFiNiTroN. — In  a  general  sense,  the  term  "plastic  surgery "  com- 
prises all  reparative  measures,  whether  applied  to  the  skin,  tendon^ 
nerves,  or  the  skeleton  of  the  human  body.  In  its  strict  application, 
however,  we  understand  by  it  those  steps  which  aim  at  the  reparatim 
of  defects  and  lesions  of  the  akin  only,  and  of  the  mucous  membranes  mi- 
joining  the  natural  orifices.  Under  this  now  generally  accepted  definition 
Szymanovsky's  term  of  dermatoplasty  coincides  with  the  modem  concep- 
tion of  the  plastic  art. 

The  Objects  of  Plastic  Surgrery  are — ^The  repair  by  living  tissues* 
of  (1)  congenital  and  acquired  defects  of  the  skin  and  adjoining  mucous 
membranes;  (2)  of  the  consequences  of  simple  lesions  of  continuity  with- 
out defect ;  (8)  of  faulty  arrangements  of  the  orifices,  ccmgenital  or 
acquired  ;  (4)  of  functional  disturbances  or  of  cosmetic  blemishes  due  to 
the  deposition  of  cicatricial  tissue ;  (5)  of  perforations  or  fistuke  estal>- 
lishing  abnormal  communication  between  cavities  or  a  cavity  and  the 
outer  air. 

Whenever  a  defect  is  covered  by  living  tissues  taken  from  the  body 
of  the  patient  the  process  is  termed  autoplasty,  Heteroplcuiy,  on 
the  other  hand,  is  the  operation  wherein  living  tissues  foreign  to  the 
bearer  of  the  defect  are  employed.  The  transfer  of  a  skin-flap  from  one 
individual  to  another  constitutes  heteroplasty.     But  where  a  defect  of 
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may  kind  is  corrected  liy  the  insertion  uf  dead  organic  or  inotpmic 
matter  tlie  procens  cannot  be  termed  truly  a  plastic  one,  as  the  element 
of"  organic  uohesion  is  hicking.    Xe  vert  he  less,  some  iinthors  include  these 

Eaeures  under  the  appellation  of  iieteropta^ty,  though  fiidicmti — insertion 
Doaptution — would  be  a  better  term. 
ThB 
ling 


iThos  Ibe  insertion  nf  a  plate  of  metal  or  celluloid  into  a  cranial  defect,  tbe 

pling  in  of  a  metal  frame  for  ' 
■Miic  enclosure  of  u  celluloiil  be 
(Weir),  all  coDstitute  mthelic  rather  than  heteroplastic  procesaes.    Gonfnsiou  in 


^  n  of  a  metal  frame  for  the  supuort  of  a  sunken  noitc,  and,  finally,  the  or- 
ic  enclosure  of  a  celluloid  ball  into  tlie  scrotum  after  the  removal  of  the  tettticle 


,9  will  onif  be  avoided  b^  adlierin^  to  tlic  postulate  that  a  plastic  opera- 
lioa  cnnsi&U  in  tbe  implautation  of  living  tissue  upon  living  tJEBUe. 

General  PitiNciPi,iis  Goversis<;  Technique, — (,1)  Tranaplanta- 
and  Skin-ffraftinsr- — The  fact  that  a  totally  detached  part  of  the 

ly  can  iiirm  an  organic  union  with  another  than  the  base  troni  which 
wn»  severed,  provided  tliat  it  be  adapted  immediately  and  attached  hy 
suitable  means,  was  known  early  enougn  to  ^rve  as  a  foundation  for  the 
older  In<lian  method  of  rhinoplasty.  Accounts  that  a  severed  noec-tip, 
a  ciit-(>fi'  finger-tip,  were  reunited  to  their  original  sites  are  common 
eiiough  not  to  admit  of  serious  doubt.  Nevertheless,  the  succesfi  of  min- 
istration of  this  kind  was  so  precarious  and  uncertain  that — at  least  in 
Europe — no  systematic  plan  of  plastic  repair  was  baseil  ui»on  this  form 
of  grafting.  Knowing  what  important  influence  is  exerted  by  the 
presence  or  absenie  of  pyugenic  infection  upon  the  sn(;cess  of  primary 
udhe^iion,  wc  (lo  not  woniler  that  many  or  most  of  these  exteusive  im- 
plaiitatioDs  turned  out  to  be  failures.  Since  we  have  learned  to  guard 
the  efiiirts  toward  reunion  of  the  living  tissues  against  the  deleterious 
influence  of  pathogenic  )>arasites,  we  not  only  see  minute  particles,  but 
extensive  films,  of  epidermis  bect)me  attached  to  a  granulating  surface, 
'ly,  large  detached  flaps  of  skin,  comprising  its  entire  thickness,  are 
iferrod  and  made  to  liecome  adherent  with  great  certainty  of  success. 
:h  the  honor  of  having  established  a 
ily  belongs  to  RCverdin,  it  is  of  much  i 
Hamilton  performed  as  early  as  Jan.  21,  1854,  at  the  fiuflalo  General  Hospital,  a 
successful  transplantation  of  u  rather  extensive  detached  piece  of  Hkin  upon  the 
centre  of  a  still  more  extensive  nicer  of  the  leg.  Ue  described  the  character! ntic 
border  growth  of  the  gralt,  and  upon  this  basea  the  conclusion  that  the  graft  ujay 
be  considerably  Mnialler  than  the  defect  to  be  healed. 

B^rerdin's  first  commuiiicatiou  on  epidermatic  grafting  wax  made  to  the 
Society  of  Surgery  on  the  8th  of  December,  i86i»,  and  immediately  attracted 
nnivenal  attention,  and  received  general  confirniBtion.  The  fact  that  the  deeper 
living  portions  of  a  detached  piece  of  epidermis  not  only  retained  their  vitality  for 
a  eunsiderable  time,  but  upon  being  ap^Kwed  to  a  granulating  aurfaee  were  capable 
of  proliferation,  entering  mto  an  organic  and  permanent  union  with  tbe  base,  waa 
universally  recognized.  A  fiirther  extension  of  tbe  method  came  from  Oilier,' 
who,  instead  of  R^vcrdin's  minute  inoraelH,  successfully  transplanted  grafts  of  four, 
aix,  aud  eight  nquare  centimetres.  But  Ollier's  proposition  did  not  meet  with 
much  favor,  and  remained  barren. 

Interesting  as  IWverdin's  efforts  were,  they  lacked  practical  utility, 
and  epidermatic  grafting  in  a  generally  useful  form  can  be  said  to 
exist  only  since  1886,  when  Thiersch  demonstrated  that  the  daUri- 
tation  of  a  ffranuiaUng  mtrface  or  of  a  fresh  wound,  however  extensive, 

'  I  be  brought  about  with  much  certainty  by  engrafting  lai^  films 
'idermitinl  material  gained    by  the   bold   employment  of  a  broad 
'  Builflin  de  rAeiid.  de  Mid.  Pnru,  1872,  2e  Wrie,  p.  244. 
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razor.     Thiersch's  succeas  would  not  have  been  possible  without  a  ivliaUe 
aseptic.     (Thiersch's   method  having   been  alrea<ly  descrilied   at  cud- 
siderable  length  on  p.  277,  Vol.  I.,  detailed  description  will  be  omittiiL) 
The  entire  raw  surface  of  a  wound  can  Ikj  thus  covered  with  epiiler- 
matic  grafts.     The  grafts  are  dressed  with  a  shingling  of  rubber  pnv 
tective  washed  in  normal  salt  solution,  which  in  its  turn  is  coveitni  by  s 
liberal  dressing  of  absorbent  aseptic  gauze  held  down  snugly  by  u  rolkr 
bandage.     The  dressings  are  not  to  be  disturbed  for  three  to  five  day*w 
To  avoid  cicatricial  keloid,  McBurney  recommends  not  to  aband<»n  tw^ 
early  the  use  of  protective.     The  surface  from  which  the  graft  was  takrti 
is  covered  with  protective  and  the  normal  absorl)ent  aseptic  dressing,  to 
be  left  undisturbed  for  a  week.     By  that  time  the  denuded  surfiux*  ih 
usually  skinned  over  and  firmly  healed. 

The  advanta^ges  of  Thiersch's  method  of  transplantation  are 
obvious :  it  does  not  sacrifice  skin  while  procuring  material  ft>r  the  repair 
of  existing  defects ;  the  process  is  simple  and  easy ;  and  success  pivtty 
certain.  Its  drawl)ack  is  the  circumstance  that  the  grafts,  however 
soundly  attached,  will  not  withstand  much  pressure  and  friction,  such  a> 
is  unavoidable  in  certain  exposed  localities,  as,  for  instance,  the  elbow, 
knee,  and  heel.  Renewed  ulceration  will  destroy  the  grafts  again  ami 
again,  finally  compelling  the  surgeon  to  resort  to  more  radical  mea.<arp$w 

This  serious  defect  of  epidermatic  transplantation  has  been  remedied 
by  the  introduction  of  the  bodily  tranydardation  of  large  piecejf  of  Mn^ 
comprising  Oh  entire  thickness. 

To  F.  Krause  belongs  the  honor  of  having  demonstrated  that  the  **  older 
Indian  method ''  of  transplantation,  consisting  of  the  fashioning  of  a  new  noi^  (Hit 
of  skin  derived  and  totally  detached  from  the  nates  of  the  patient,  and  further- 
more that  Frank  H.  Hamilton's  procedures  carried  to  a  successful  issue  io  as 
isolated  case  were  capable  of  bein^  formulated  into  a  reliable  and  »ouDd  method 
of  repair^  applicable  in  anv  situation  of  the  integument.  Asepsis,  dry  optTitin;, 
and  strict  avoidance  of  all  strong  chemicals  are  imperative. 

The  locality  to  which  skin  is  to  be  trajisferred  must  be  either  a 
fresh  wound,  as  would  result  from  an  extirpation  of  lupus  or  cancer, 
or,  if  it  be  occupied  by  a  granulating  ulcer,  this  must  be  t^anvfrfffl  hifi» 
a  fresh  wound  by  paring  or  energetic  scraping.  After  completed  dis- 
infection with  a  sublimate  solution,  traces  of  this  must  l>e  remove<l  bj 
irrigation  with  salt  solution,  and  then  the  bleeding  surface  is  coverwl  and 
subjected  to  steady  pressure  by  a  dry  sterilizecl  compress  of  gauze.  Aft^^r 
this  all  tlie  rest  of  the  work  must  be  done  in  a  drj'  manner.  It  does  not 
matter  whether  the  preparatory  paring  and  scraping  leaves  deeply  de- 
pressed hollows  or  not,  as  experience  has  taught  that  the  newly  aoherent 
flaps,  though  much  depressed  at  first,  become  gradually  raised  to  the  nor- 
mal level  by  a  copious  subcutaneous  deposit  of  connective  tissue  and 
even  new-formed  fat. 

The  seat  of  the  transplantation  being  thus  prepared  for  the  reception 
of  the  flap,  the  surgeon's  attention  is  now  directed  to  the  place  wnem'f 
the  skin-flap  is  to  be  taken.  The  inner  and  anterior  surface  of  the  upper 
extremity,  the  anterior  aspect  of  the  thigh,  and  the  trunk  will  fumiVh 
an  abundant  supply.  In  disinfecting  the  skin  too  much  friction  is  tn  be 
avoided,  according  to  Kniuse. 

'  (hitmlblait  fur  Chintrgie,  1893,  Beilage,  p.  6. 
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On  the  other  hand,  a  transient  hypersemia  produced  by  friction  or  gentle 
flagellation  is  recommended  by  HirBcnberg,  its  prototype  being  found  in  the 
practice  of  our  ancient  Hindoo  colleagues,  who  before  excising  a  suitable 
skin-flap  therefrom  first  administered  with  a  slipper  a  smart  spanking  to  the 
corresponding  part  of  the  nates.  It  was  thought  that  a  turgid  and  hyper- 
lemic  skin  would  better  retain  its  yitality  and  would  become  adherent  more 
readily. 

To  facilitate  the  immediate  suture  of  the  defect  produced  by  the 
raising  of  the  flap,  this  should  be  fusiform  in  sha[>e,  and,  if  necessary, 
can  extend  the  whole  available  length  of  the  extremity,  its  width  being 
limited  only  by  the  requirement  of  leaving  behind  enough  skin  to  per- 
mit immediate  closure  of  the  wound  by  suture.  In  obese  individuals 
this  closure  of  the  defect  will  be  facilitateil  by  the  excision  of  some  of 
the  subcutaneous  fat.  The  detachment  of  the  flap  is  done  as  follows : 
The  entire  circumference  of  the  flap  to  be  raised  is  defined  by  an  incision 
penetrating  to  the  fascia.  Then  the  lower  angle  of  the  flap  is  seized  with 
a  dry  mouse-tooth  forceps,  and,  being  raised,  its  adhesions  to  the  sub- 
cutaneous fat  are  divideci  with  even  strokes  of  the  scalpel,  the  edge  of 
the  knife  being  directed  toward  the  flap  rather  than  against  its  base.  The 
object  of  this  rule  is  to  remove  the  skin  without  any  adherent  fat.  As 
won  as  four  or  five  inches  of  the  flap  are  raised,  the  forceps  is  dropped, 
and  the  skin-flap  is  doubled  ujKm  itself,  so  as  to  bring  in  contact  its  raw 
surfaces,  the  surgeon's  fingers  grasping  the  flap  by  its  epidermidal  sur- 
f;ice.  Thus  unnecessary  contact  of  the  raw  surface  with  fingers  and 
instruments  is  avoided.  Now  the  entire  flap  is  detached,  when  it  is  seen 
to  lose  by  shrinkage  about  one-third  of  its  extent,  and  is  immediately 
transferred  to  its  new  habitat,  provided  that  hemorrhage  of  the  base  to 
which  the  flap  is  to  be  adapted  has  entirely  ceased.  To  check  hemorrhage 
torsion  is  preferable  to  ligature. 

As  soon  as  the  flap  is  in  situ  gentle  elastic  pressure  is  applied  to  expel  inter- 
vening air,  and  in  a  few  minutes  a  remarkable  degree  of  adhesion  develops  between 
the  newly-apposed  surfaces,  caused  partly  by  the  cementing  efiect  of  a  very  thin 
layer  of  blood,  but  mainly  by  atmospheric  pressure.  Now,  and  not  before,  are  the 
edges  of  the  flap  trimmed  off  to  fit.  Sutures  are  not  necessary,  except  where 
involuntary  or  uncontrollable  reflex  movements  might  dislodge  the  flap,  as,  for 
Instance,  near  the  mouth  or  on  the  face.  When  a  gently  compressive  dressing  can 
be  well  applied,  this  will  be  found  sufiicient.  Extremities  arc  to  be  immobilized 
by  fluitable  splints.  The  manner  of  dressing  recommended  by  Krause  was  found 
very  defective,  its  changing  so  cumbersome  and  dangerous  to  the  newly  adherent 
flap  that  the  present  writer  abandoned  it  in  favor  of  the  usual  form  of  aseptic 
dressing;  that  is,  the  application  of  rubber  protective,  and  over  this  of  dry 
abnorbent  gauze  compresses  fastened  by  a  roller  bandage.    The  presence  of  the 

Erotective  prevents  adhesion  and  matting  together  of  gauze  and  nap,  and  no  dif- 
calty  will  be  encountered  in  the  safe  and  painless  removal  of  this  first  dressing, 
more  or  less  crusted  with  dried  blood  and  otnerwise  adherent. 

The  first  change  of  dressings  should  take  place  on  the  fourth  day.  The  appear- 
ance of  the  flap  at  this  time  is  usually  pale,  sometimes  bluish  and  livid,  often  cov- 
ered with  a  crop  of  bullie  or  vesicles,  and  very  discouraging  to  the  uninitiated. 
The  vesicles  should  be  opened  with  the  scissors  and  the  dressings  renewed.  By 
the  seventh  day  a  rosy  hue  begins  to  penetrate  the  superficial  necrosed  film  of 
grayish  epidermis,  which  can  now  be  removed  with  a  pair  of  forceps.  Here  and 
there  small  islands  of  shrunken  dead  skin  can  be  recognized  by  the  absence  of 
hypcra^mia  and  turgor,  indicative  of  circulation.  The  bulk  of  the  flap  will  always 
survive  and  adhere,  and  it  makes  no  difference  whether  the  base  to  which  the  flap 
was  transferred  consist  of  muscle,  fascia,  connective  tissue  of  any  kind,  periosteum, 
dura  mater,  or  freshly  exposed  cortical  or  spongy  bone.  According  to  varying  cir- 
cumstances, definitive  cicatrization  will  require  from  three  to  six  weeks.  Sensation 
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returns  but  very  slowly.    To  replace  hairy  portions  of  loat  skin— eyebrows,  beird, 
and  the  hair — is  feasible  and  easy. 

{B)  Plastic  by  Glidinsr  and  by  the  Formatioii  of  Pediculated 
Flaps. — Though  the  8c*oi)e  of  plastic  surgery  has  liecn  c*oiisi(ierabl\ 
narrowed  by  the  adoption  of  skin-grafling,  the  usefulnci^bK  <»f  the  oldif 
methods  stands  nevertheless  unimpaired  in  many  exigencies. 

A  defect  acquired  by  disease,  accident,  or  surgical  o|x;ration  can  be 
repaired  in  two  ways — eitlier  by  erlidiner  or  by  the  formation  and 
transference  of  the  flap  nourished  through  a  pedicle. 

In  the  first  case  the  gap  is  closed  by  distention  or  the  stretching  of  i^kio  adji- 
cent  to  the  defect,  which  is  rendered  possible  by  a  previous  iletachnient  of  auaiie' 
quate  portion  of  skin  from  its  underlying  base — a  process  known  by  the  name  »f 
undermining.''  No  new  defect  is  caus^  bv  this  process,  in  which  the  ela^tintT 
and  tensile  property  of  the  skin  is  utilized  to  cover  an  area  larger  than  lutu- 
rally  pertains  to  tlie  portions  of  skin  used  for  this  puriK>se.  The  method  of 
gliding  represents  the  simplest  form  of  plastic  operation,  and  de*erve»  preferenvr 
whenever  practicable.  Nutrition  of  the  flaps  is  generally  abundant  on  account  of 
the  usually  broad  attachments,  and  no  new  defect  need  l>e  made  to  funiish  pla^ti( 
material. 

Where  the  method  is  impracticable  we  have  to  shaiK^  a  flap  detachul 
on  three  sides  of  its  circumference,  and  remaining  attached  at  tlie  fourth 
side — roughly  sixiaking — when  nutritive  (channels  are  prcsor\'«l  in  wlat 
we  term  the  pedicle.  This  flap  being  raised  and  transferred  to  tlie  |)Iac>? 
which  it  is  to  invest,  a  defect  is  left  at  the  site  from  which  it  was  taken, 
which  must  be  close<l  either  by  a  subsidiary  plasties  o(>emtiou,  by  glidinp. 
or  by  another  peilicled  flap,  or,  finally,  under  favorable  circurastaiicft', 
can  be  made  to  heal  under  skin-grafts  or  by  the  pro(*ess  of  gmnulatiou. 

Before  entering  into  the  w>nsidemtion  of  strictly  oj)erative  <lctail> 
certain  general  rules  must  be  laid  down,  the  observance  of  which  i^ 
indisj)en8able  to  success. 

First  of  all,  strict  aseptic  or  antiseptic  precautions  are  imperative,  espei*ially  wheiv 
the  nutritive  channels  are  scanty.  Where  circulation  is  abundant — as,  for  instinct, 
on  the  face — slight  lapses  from  surgical  cleanliness  are  easier  ovenxtnic  than  elNf^ 
where.  Asepsis  or  antisepsis  must  be  maintained  after  the  operation  so  lon^  %* 
firm  union  is  not  secured;  otherwise  a* late  secondary  infection  may  lead  tu  the 
breaking  down  of  recently  formed  adhesions.  Secondly,  htemo^tasis  must  be  i*aiv- 
fully  attended  to,  either  by  pressure,  torsion,  or  ligature,  before  anv  sutures  are  pat 
in.  Occasionally,  in  well-nourished  localities,  suture  may  be  useif  also  as  a  meini 
for  stopping  hemorrhage.  Hut  it  is  much  safer  first  to  staunch  all  hemorrhage,  tnd 
then  to  suture  the  dry  wound.  Fine  catgut  is  the  best  ligaturing  material.  On  tbt 
head  and  face  firm  compression,  exercised  for  ten  minutes  or  so,  will  often  besot- 
ficient  to  check  hemorrhage.  The  facial  arteries  have  a  strong  tendency  to  rotract. 
their  cut  ostia  becoming  soon  plugged  by  thrombi.  When  hemorrhage  is  nt^lected 
more  or  less  extensive  htematomata  are  apt  to  develop,  interposing  thomsekf? 
between  the  flap  and  its  base,  increasing  tension,  and  retarding  union,  or  finally 
serving  as  pabulum  for  infective  germs. 

A  useful  flap  must  be  first  of  all  vlnhle — that  is,  well  nourished.  It 
must  contain  not  only  the  whole  ihich\eHH  of  the  skiHj  but  alno  a  jiortwu 
of  the  suhrn  fa  neons  conneetire  tissue  in  which  are  distributed  the  nutrh-nf 
retixe/s  of  the  integument.  The  direction  of  the  incisions  must  Ih?  in- 
fluen(red  by  due  regard  to  the  course  of  the  nutrient  v<»ssels,  which  uuglit 
to  he  preserved  intact  as  far  as  jx>ssible.  Flaps  showing  sign.s  of  arterial 
bletMling  are  well  nourished  ;  those  that  turn  chalky  and  |>ale  are  lesis  Kts 
but  may  improve  on  the  development  of  collateral  circulation,  when 
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their  turgor  and  rosy  coloring  will  be  regained.  But  the  flap  must 
remain  well  nourished  even  after  fixation  and  after  having  been  sub- 
jected to  the  necessary  amount  of  stretching. 

While  a  pale  flap  may  be  of  doubtful  vitality,  a  blw  or  cyaiwsed  flap  is  almost 
certain  to  decay.  Cyanosis  is  the  expression  of  the  fact  that,  while  arterial  supply 
19  preserved,  t^e  return  circulation  is  embarrassed  or  suppressed.  After  a  rear- 
rangement of  sutures  a  moderate  relaxation  of  tension  by  the  reduction  of  the 
number  of  sutures  or  a  straightening  out  of  a  too  close  twist  of  the  pedicle,  will  have 
the  desired  etfect.  If  not,  the  flap  may  be  bled  by  one  or  more  scarifying  incisions ; 
or,  finally,  even  the  complete  division  of  the  pedicle,  converting  the  plastic  into  a 
case  of  skin-grafting,  may  be  chosen  rather  than  the  certainty  of  gangrene  by 
passive  congestion. 

To  fashion  the  flaps  with  due  regard  to  nutrition  and  the  avoidance 
of  tension,  thev  must  l)e  cut  neither  too  large  nor  too  small.  If  too 
large,  there  will  be  defective  nutrition  to  the  distal  parts  of  the  flap, 
wim  subsequent  marginal  necrosis.  If  too  scanty,  the  sutures  will 
exert  so  much  tension  as  to  cause  acute  anaemia,  which  will  again  result 
in  disaster.  It  must  be  borne  in  mind  that  all  flaps  shrink  very  con- 
sidembly  after  detachment,  the  minimum  of  shrinkage  being  one-third 
of  the  original  extent. 

When  all  the  preceding  pointii  have  been  well  observed  a  correct 
adaptation  by  sutures  ^vill  have  to  complete  the  work. 

As  to  material,  silk,  silver  wire,  silkworm  gut  or  catgut,  horsehair  and  kan- 
garoo tendon,  may  be  selected,  according  to  the  exigencies  of  the  locality.  Silk- 
worm gut,  silver  wire,  and  silk  are  strong  and  unabsorbable,  and  deserve  the  pref- 
erence when  temporarv  or  lasting  tension  will  have  to  be  sustained.  Retention 
.sutures  should  always  be  made  of  these  materials,  while  sutures  of  simple  coapta- 
tion, not  subjected  to  any  tension  whatever,  may  be  of  catgut  or  horsehair  or  very 
tine  silk.  Buried  sutures  securing  close  contact  of  the  deeper  parts  of  a  compli- 
cated wound — as,  for  instance,  in  the  perineum — should  always  be  made  of 
a))sorbable  material. 

As  to  the  manner  of  suture^  its  form  should  be  selected  according  to 
the  necessities  of  each  individual  cjise.  The  iiiterruptecl  suture  will  be 
found  most  generally  adaptable,  though  continuous  sutures  may  be  found 
very  useful  at  times  for  certain  purj)oses.  To  produce  a  smooth  and 
inconspicuous  sc^ir  the  adjustment  of  the  edges  of  the  wound  will  have 
to  be  very  exact,  the  contact  easy  and  complete.  Where  edges  of 
unequal  length  are  to  be  brought  together  an  evenly  and  neatly  dis- 
tributed "  shirring "  will  have  to  come  in.  The  pin  suture,  formerly 
very  pojnilar,  has  been  all  but  abandoned.  In  its  stoiid  silkworm  gut 
has  come  into  much  favor  as  a  retentive  suture  material. 

When  the  suture  is  completed  in  a  satisfactory'  manner  the  question 
of  dressings  will  need  attention.  Where  even  a  slight  amount  of  exter- 
nal pressure  might  endanger  the  circulation  of  a  pn^cariously  nourished 
flap,  any  external  dressing  of  a  bulky  and  confining  character  would  be 
inadmissible  ;  in  fact,  it  is  best  to  leave  the  wound  exposed,  protecting 
its  surface  only  by  a  generous  dusting  with  iodoform  jiowder  or  by  a 
filmy  shingling  made  of  rubber-tissue  protective. 

All  ntiehy  iuhstances,  <m  plasters  and  collodion^  are  to  be  avoided,  as  they  onlv 
serve  to  irritate  the  patient  and  their  retentive  value  is  very  problematic  indeed. 
A  properly  made  suture  does  not  need  the  support  of  adhesive  plaster  slips  or  col- 
loaion,  and  a  defective  suture  will  not  bo  saved  by  them.  But  where  there  is  no 
objection  to  it  a  gently  compressive  aseptic  dressing  will  be  found  a  great  comfort 
both  to  the  patient  and  surgeon.    The  use  of  rubber  protective  should  not  now  be 
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omitted,  as  thereby  the  Et<theeion  of  inaiiisHHt^d  drrasinga  to  the  newlr  united  tinan 
will  be  prevented,  and  the  change  of  aressings  rendered  easy  and  punleBs. 

As  to  drainage,  only  this  need  be  said,  that  hollow  apaceu  ought  to  be  elim- 
inated by  buried  cutgut  suturej^,  and  that  by  avoiding  the  use  of  too  mao; .  nl 
too  close,  and  of  all  unneceaaory  sutures  Mufficient  gaps  will  be  left  (or  the  readi 
CMcnpe  of  the  firet  secretions. 

The  titne  at  which  a  plastic  operation  ma?  be  or  ought  ta  be 
undertaken  will  depend  upon  certain  coniiidemtioni^,  which  mav  als. 
receive  some  attention.  When  a  congenital  or  octjiiired  defect  inlerfere« 
with  nutrition  or  any  other  important  function,  it  is  pn»per  to  operate  at 
once.    Af^r  excision  of  neoplasms,  or  the  removal  of  Inpous  skin,  imme- 


diate repair  might  be  undertaken  if  the  defect  be  not  too  extensive.  But 
where  tlie  loss  of  integument  is  very  great  it  is  wise  to  let  the  wound  1* 
reduced  in  size  by  tlie  process  of  cicatricial  contraction  before  undw- 
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cing  its  plastic  closure,  as  the  delayed  operation  will  be  much  easier 
ill   an  immediate  one. 

In  the  presence  of  syphilis  it  is  the  generally  accepted  ruley  before  under- 
cing  the  closure  of  existing  defects,  to  dimhiate  first  all  axsHve  symptoms 
the  disease,  espe^sially  in  the  vicinity  of  tlie  field  of  operation. 

Plastic  by  slidiner  is  appropriate  only  for  the  repair  of  defects  of 
^derate  extent,  and  only  where  the  skin  to  be  used  is  yielding  and  well 
»urished,  even  when  subjected  to  considerable  tension.     It  is  desirable 

give  to  the  defect  a  simple  and  somewhat  regular  contour — as,  for 
stance,  that  of  a  triangle,  quadrangle,  or  an  ellipse.  Where,  to  do  away 
ith  excessive  tension,  simple  undermining  of  the  flaps  is  insufficient, 
ibsidiary  relieving  incisions  are  to  be  made.  Their  direction  is  deter- 
iued  by  the  law  of  Sanger.  This  anatomist  first  described  the  remark- 
>le  systems  of  cutaneous  fibres  which  determine  the  tensile  properties 
f  the  skin.  An  incision  laid  parallel  with  the  direction  of  a  longitu- 
ioally  arranged  bundle  of  cutaneous  fibres  will  not  gap  much,  sometimes 
ot  at  all,  while  if  it  is  made  transversely  upon  the  main  trend  of  the 
bres,  retraction  will  be  very  pronounced.  Hence  subsidiary  or  relieving 
leisions  should  always  cross  the  course  of  the  cutaneous  fibres.  Where 
i»veral  systems  of  fibres  converge  or  enter  into  the  formation  of  a  whorl, 
emicircular  or  S-shaped  incisions  may  be  placed  at  some  distance  from 
lie  wound,  and  generally  parallel  with  its  longitudinal  extent ;  or  relief 
rom  tension  may  be  secured  by  simply  making  an  incision  which  is  a 
prolongation  and  direct  continuation  of  one  or  more  sides  of  the  defect. 
(Vhen  a  large  defect  is  to  be  repaired,  these  two  ways  of  relieving  tension 
lught  to  be  combined. 
Triangnlajr  Defects. — Small   triangular  defects  can   be  closed  by 

Fio.  336.  Fig.  337. 


imply  drawing  together  and  suturing  their  angles.     A  small  gap  will 
emain  uncovered  in  the  centre,  and  can  be  left  to  cicatrize  over  by  the 

Fjo.  338.  Fig.  339. 


rocess  of  granulation,  or  else  can  be  covered  with  a  skin-graft;.     The 
>llowing  diagrams  will  readily  elucidate  the  technical  principles  govern- 
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ing  the  repair  of  larger  triangular  defects.  In  Fig.  336  the  flap  is  under- 
mined ana  detached  from  the  base,  and  is  glided  over  into  the  opposite 
angle  of  the  defect  in  the  direction  of  the  arrow  (Fig.  337). 


Fig.  340. 


/         I  \ 


Fig.  341. 


Fig.  342. 


Fig.  343. 


Fio.  344. 


In  Fig.  344  the  triangle  on  the  right  side  is  to  heal  by  granulation; 
likewise  me  two  small  triangles  in  Fig.  346 ;  or  skin-grafting  can  be 
resorted  to. 

Fig.  345.  Fio.  346. 
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Fig.  347. 


Fig.  348. 


/ 


Fig.  350. 


All   the   preceding   schemes   are   based   upon    methods   devised  by 
Dieffenbacli.     Bu row's  method  of  lateral  triangles  may,  under  cer- 
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tain  circumstances,  possess  enough  merit  to  warrant  its  adoption,  but 
is  open  to  the  great  objection  that  integument  is  unnecessarily  sacrificed 
by  it.     For  completeness'  sake  it  may  be  illustrated  here.     The  skin  en- 


\      /  \ 


closed  in  triangle  cde,  as  in  Figs.  351  and  352,  is  entirely  excised ;  then  c 
is  attached  to  a,  and  de  becomes  opposed  to  the  line  ce.  Where  the  defect 
to  be  covered  is  large,  Burow  removes  two  triangles  of  skin,  one  from 
each  side  of  the  original  defect,  as  illustrated  by  Figs.  353  and  354. 


Fig.  363. 


Fig.  364. 


QuadranfiTolar  DefectB. — In   quadrangular  defects,  as  well  as   in 
triangular  ones,  if  they  be  small  and  the  skin  yielding  and  well  nour- 


Fio.  365. 


Fig.  366. 


Fig.  367. 


ished,  closure  can  be  effected  by  a  gradual  diminution  of  the  four  cor- 
ners. The  small  central  gap  necessarily  persisting^  can  be  left  to  take 
care  of  itself  or  can  be  covered  with  a  skin-graft  (Fig.  355). 


Fig.  358. 


Fig.  369. 


When  these  expedients  are  insufficient,  subsidiary  incisions,  aided  by 
undermining  or  even  the  formation  of  quadrangular  flaps  and  glidings 
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will  have  to  be  resorted  to.  In  selecting  the  direction  from  which  the 
flap  is  to  be  taken  the  tensile  capacity  of  the  skin  should  be  carefullr 
examined.  Should  the  tension  be  excessive,  a  relieving  incision,  ii 
indicated  in  Figs.  362  to  366,  will  diminish  it. 


Fig.  360. 
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Fio.  361. 
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Fig.  362. 
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Fig.  363. 


Fig.  364. 


Fig.  365. 


Fig.  366. 
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Fig.  367. 


Fig.  368. 


Fig.  369. 


Fig.  370. 
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In  covering  a  ver}-  large  defect  the  three  preceding  methods  can  1 
suitably  combined  (Figs.  368-370). 

Burow's  method  is  also  applicable  for  the  correction  of  qiiadrangul 
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<;ts.     In  Fig.  371  the  triangles  a  and  6  are  excised  before  approxi- 
ion  of  the  flap. 


Fig.  371. 


Fig.  372. 


Fig.  373. 
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Fig.  374. 


Fio.  376. 


Fig.  376. 
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Fig.  377. 
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Fig.  378. 


Fig.  379. 


Fig.  380. 


'igs.  377-382  represent  Bruns'  and  Langenbeck's  method  for  cover- 
trapezoid  defects. 
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Lanceolated,   EUiptio,  and   Semilunajr   Defects. — Figs.  383-*1 
represent  Gu^rin^s  method ;  Figs.  387,  388,  Szymanovsky's. 
Semilunar  flaps  (Fig.  389)  were  first  proposed  by  O.  Weber. 


Fio.  381. 


Fig.  382. 


Fio.  383. 


Fio.  384. 


Fio.  386. 
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Fio.  386. 


Fio.  387. 
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Fig.  388. 


Fig.  389. 
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Fio.  391. 


Fio.  392. 


When  there  is  an  abundance  of  integument,  Burow's  excisi 
triangles  may  be  successfully  applied.  In  Fig.  393  the  triangl< 
excised ;  in  Fig.  395,  the  triangles  a  and  6. 
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In  Figs.  394-400  the  reader  will  see  typical  forms  of  plastic  by 
transference  of  pediculated  flaps.  The  form  of  the  flap  will  nave  to  be 
fashioned  according  to  the  shape  of  the  defect  which  it  is  to  cover. 
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Fio.  393. 
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Fig.  396. 


Fig.  397. 
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Fig.  394. 


Fig.  396. 


Fig.  398. 


Fig.  399. 
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Fig.  400. 


Fig.  401. 


Fig.  402. 


Fig.  403. 
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Circular  and  Irregrdarly-shaped  Defects. — Where  it  can  be  done 
without  the  sacrifice  of  too  much  integument,  it  is  best  to  convert  a  cir- 
cular defect  into  a  triangle  or  quadrangle,  and  then  proceed  according  to 
the  rules  laid  down  for  those.  In  the  preceding  figures  the  triangles 
marked  a  are  excised.  Should  this  not  be  feasible  the  flap  method  must 
be  resorted  to  (Figs.  404  and  405). 
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In  dealiiie  with  a  defect  of  a  very  irregular  and  complicated  cinui 
ference  it  istest  to  make  a  atudy  of  the  fines  it  ia  composed  of,  whin 


%-^ 
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will  not  be  difficult  to  dissolve  the  figure  into  its  simple  components 
Huoh  as  triangles  and  qiiadmnglce.  These  are  then  [o  be  dealt  with  accord- 
ing to  known  rules,  as  in  Figs.  406—408. 
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CHAPTER  XVIII. 

THE  SURGICAL  INJURIES  AND  DISEASES  OF  THE  EYE 
AND  ORBIT. 

By  Cuablbs  Stedman  Bull,  M.  D. 


Prefatory  Explanation. — Inasmuch  as  this  is  a  work  on  Gen- 
eral Surgery,  intended  mainly  and  especially  for  students,  it  has  been 
thought  best  to  strictly  confine  this  chapter  on  the  Surgical  Diseases  of 
the  Eye  to  such  conditions  as  are  commonly  met  with  in  general  practice. 
The  intention  throughout  has  been  to  give  the  student  such  a  knowledge 
of  tile  frequent  ana  superficial  diseases  and  injuries  of  the  eye  as  will 
enable  him  to  recognize  what  he  can  safely  deal  with  himself  and  what 
he  would  better  turn  over  to  the  care  of  tlie  skilled  ophthalmic  sui^eon. 
Comparatively  little  mention  has  been  made  of  operative  technique, 
except  in  regard  to  operations  on  the  eyelids,  as  it  is  the  belief  of  the 
author  tliat  all  o]>crations  on  the  eyeball  would  be  better  left  to  the  care 
of  the  ophthalmic  surgeon, 

ANOMALIES,  INJURIES,  AND  DISEASES  OF  THE  EYELID. 

GONOBNITAL  DbFOBMITIES  OF  THE  ETBLIDS. 
Epicanthis  is  a  congenital  malformation  which  consists  in  the  pres- 
ence of  crescentic  folds  of  redundant  skin  which  run  downward  from  the 


EidBlon  of  BkiD  over  bridge  of  nose  for  euro  of  eplcanthls  (Bull). 


tntemal  end  of  each  eyebrow  along  the  internal  canthus  and  over  the 
lachrymal  sac,  and  often  entirely  conceal  the  caruncle.     The  deformity 
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varies  in  degree,  ia  apt  to  be  hereditary,  and  is  often  associated  widi 
defects  in  development  of  the  eye  and  its  adnexa,  such  as  deficirnn-  iir 
absence  of  the  levator  palpebrffi  superioris,  narrownesa  of  the  interpalpe- 
bral  aperture,  and  inarkea  flattening  of  the  bones  of  the  nose.  In  «mf 
eases  the  head  is  habitually  thrown  backward,  as  in  cases  of  pt43tns.  Id 
order  that  the  patient  may  see  objects  below  the  horizontal  nieriilian. 
When  operative  interference  is  indicated  an  elliptical  piece  of  pkin.  wiih 
the  long  diameter  vertical,  shonid  be  excised  from  the  root  of  tlit-  aox 
or  glabella.  The  adjacent  folds  should  then  be  freely  undermined  and 
loosened,  and  the  lips  of  the  wound  closed  by  hare-li|)  or  fine  piu  futuns 
The  result  leaves  a  vertical  scar  in  the  median  line. 

Goloboma  of  the  eyelid  is  a  congenital  deformity  of  rare  occurreoM 
which  usually  involves  the  upj)er  lid,  and  is  sometimes  asaxiated  with 
cieft  palate,  hare-lip,  coloboma  of  the  iris  and  choroid,  and  dermoid 
tumor  of  the  cornea.  To  remedy  this  condition  the  edgts  of  the  wh- 
boma  should  be  freshly  pared  and  accurately  brought  together  by  fine 
twisted  sutures  passed  through  the  tarsus,  so  that  the  lipa  of  the  fissun 
may  be  accurately  united. 


TUMOBS  OF  THE  EtBLIDS. 

Beniirn  Tumore. — Under  the  head  of  benign  tumors  of  the  Uds  miy 
be  classed  hordeolum,  chalazion,  xanthelasma,  molluscum  contagiosoiu. 
fibroma  molluscum,  warts,  cysts,  and  angeiomata. 

Hordeolum,  or  stye,  is  a  phlegmonous  inflammation  of  one  of  Zeisi' 
glands  at  the  ciliary  margin  of  the  lid,  where  it  forms  a  painful  cirrum- 
scribed  swelling.  It  is  apt  to  be  associated  with  conjunctivitis  or  mat- 
ginal  blepharitis,  and  corresponds  to  a  small  boil.  The  growth  uia.t 
sometimes  be  checked  by  the  application  of  ieed-alum  solution  (one 

Fio.  410.  Fio.  411. 


a  from  withlo)  (Uockende). 


ChkluioD  (nalrTiDple). 


drachm  to  the  pint),  but  the  process  generally  suppurates  and  points,  anil 
should  Iw  punctured  at  an  early  date,  and  then  hot  fomentations  should 
be  applied  until  the  pain  and  sweiling  have  subsided. 

Chalazion  is  a  chronic  cystoid  distention  of  one  or  more  of  thf 
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Meibomian  glands.  It  develops  very  slowly^  is  usually  painless,  and 
rarely  occurs  singly.  It  may  develop  in  any  portion  of  a  Meibomian 
gland,  and  involve  the  whole  gland  or  several  adjoining  glands.  As  it 
grows  it  causes  a  yellowish  projection  on  the  conjunctival  surface,  and 
if  of  any  size  soon  becomes  visible  through  the  skin. 

The  contents  may  be  glairy  mucus  or  a  cheesy  material,  or  a  mixture 
of  granulation-tissue  and  giant  cells.  When  the  chalazion  occurs  at  the 
margin  of  the  lid  it  may  be  opened  through  the  lid  margin  with  a  small 
scalpel,  the  contents  squeezed  out,  and  the  interior  scraped  with  a  small 
spoon  or  spatula.  If,  however,  the  cyst  be  of  any  size  or  situated  away 
from  the  lid  margin,  the  lid  should  be  clamped  by  lid-forceps,  of  which 
one  blade  is  of  horn  or  steel,  to  lessen  hemorrhage,  and  an  incision 
made  horizontally  through  the  skin  over  the  chalazion,  the  fibres  of  the 
orbicularis  pushed  aside,  and  the  entire  cyst  carefully  dissected  out.  The 
wound  in  the  skin  is  then  to  be  closed  by  two  or  three  delicate  sutures. 

XaiiiheJa^)ia  is  a  flat  tumor  of  a  dirty-yellow  color  projecting  slightly 
alK>ve  the  skin  of  the  lid,  and  found  most  frequently  in  the  vicinity  of 
the  inner  canthus.  It  consists  in  a  hyperplasia  and  fatty  metamorphosis 
of  the  connective-tissue  cells  of  the  skin.  It  is  apt  to  occur  in  groups, 
and  the  patches  may  be  excised  and  the  wound  closed  by  dissecting  free 
the  surrounding  skin  and  bringing  the  edges  together  with  sutures. 

Molhueum  contagiomm  is  a  small  rounded  tumor  with  flattened  surface  and  an 
umbilicated  depression  at  the  centre,  from  which  on  pressure  exudes  a  whitish  fluid. 

Fibroma  mol/uscum  is  a  small,  hard,  circumscrioed  tumor  of  the  skin  with  a 
pedicle,  and  consists  of  finely  flbrillated  connective  tissue.  Both  these  growths  may 
be  readily  removed  by  excision. 

Warfn  and  cutaneous  harms  are  sometimes  met  with  on  the  edge  of  the  lids,  and 
may  readily  be  excised. 

Ct^sts  of  the  eyelids  are  either  of  the  atheromatous  or  dermoid  character,  and 
closely  resemble  similar  tumors  in  other  parts  of  the  body.  Dermoid  cysts  are 
always  congenital,  sometimes  grow  to  an  enormous  size,  and  are  often  connected 
with  tiimilar  growths  in  the  orbit,  and  under  such  circumstances  require  great  care 
in  their  removal.  lYue  fibromata  are  rarely  met  with  in  the  eyelid.  Thejr  are  sit- 
uated in  the  submucous  connective  tissue,  and  are  apt  to  assume  a  cartilaginous 
character.  They  may  be  readily  excised.  True  lipomata  are  of  infrequent  occur- 
rence in  the  lias,  and  may  be  easily  recognized  bv  their  smooth,  circumscribed, 
lobulated  form  and  their  firmness  and  elasticity.  They  grow  very  slowly  and  can 
be  readily  removed.  Adenoma^  fibrUlary  neuroma,  and  ct/sticerci  have  been  occa- 
sionally reported,  but  they  are  so  extremely  rare  in  this  locality  that  they  require 
no  further  consideration. 

Angtiamain,  or  vascular  tumors  of  the  eyelids,  are  met  with  under  two  forms, 
teleangiectatic  and  cavernous  tumors.  They  are  always  congenital,  but  are  apt  to 
develop  very  rapidly  after  birth,  and  hence  should  be  removed  as  early  as  possible. 
Teieangieeiaies  appear  as  bright-red  spots  in  the  skin  of  the  lid.  If  they  are  small, 
they  snould  be  cauterized  by  the  thermo-cautery  or  galvano-cautery ;  if  they  are 
large,  they  may  be  cauterized  along  a  number  of  lines  instead  of  over  their  whole 
surface,  and  the  resulting  cicatrization  obliterates  the  intervening  ve^els. 

Cavernous  tumors  lie  beneath  the  skin,  push  it  forward,  and  give  it  a  bluish  color. 
They  consist  of  a  convoluted  mass  of  large  blood-vessels  which  can  be  felt  beneath 
the  skin.  In  these  cases  the  best  results  seem  to  be  gained  by  electrolysis,  though 
in  cases  of  moderate  size  they  may  be  excised  if  care  be  taken  to  use  a  large  lid- 
clamp.  These  angeiomata  are  also  apt  to  be  connected  with  similar  vascular 
tumors  in  the  orbit,  and  in  such  cases  excision  would  be  a  doubtful  procedure. 

Amyloid  disease  of  the  tarsus  as  a  primary  lesion  is  a  very  rare 
occurrence.  The  symptoms  are — enormous  thickening  and  elongation  of 
the  lids,  which  are  very  hard  and  cannot  be  everted,  the  absence  of  all  signs 
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of  inflamniaiion  and  of  pain,  and  tlie  steady  growth  of  the  disease,  wiiirb 
has  boen  known  to  involve  the  orbit  and  eventually  extend  to  the  braia. 

Treatment  here  seems  to  be  of  no  avail. 

Liipus  as  a  primary  lesion  in  the  eyelids  ig  very  rare,  but  by  no  nifsii^ 
uncommon  as  a  6ec()ndary  growth  extending  from  the  nose  or  cheek,  h 
the  earlier  stage  it  should  be  cauterized,  hut  when  more  advanewi  ii 
ehould  be  excised  aud  the  defect  in  the  lid  replaced  by  some  form  of 
blepharoplasty. 

Lepra,  or  elephantiasis,  in  the  countries  where  this  dii?eaae  is  ewdeniK 
haA  been  frequently  observed,  uodules  forming  beneath  the  skin  as  the  Grsi 
symptom  of  the  disease.  These  should  be  extirpated  before  ulcemtion  \m 
begun,  for  after  this  all  treatment  is  useless. 

Malig^nant  Tumors  of  the  Erelids. — The  only  forms  of  midignsni 
disease  which  occur  primarily  in  the  eyelids  are  carcinoma  and  sarcuma, 
and  the  latter  is  rare.  The  usual  form  met  with  in  the  eyelids  ie  qn- 
ihedoma,  aud  it  usually  develops  in  tJ]e  skin  near  the  ciliary  margin, aad 
by  preference  in  the  lower  lid  near  the  outer  canthus. 

It  appeara  as  a  small,  circumBCribed,  Rliglitly  devnted  induration  st  the  «dge 
of  the  IkI,  looking  like  a  small  wart.  The  surfure  in  sometimes  rough  aud  erti;. 
It  may  remain  in  this  condition  unchanged  for  an  indefinite  pt^riod,  or  maj  ihow 
a  tendency  Co  ulcerate.  It  slowly  creeps  along  the  edge  of  the  lid,  its  Hitbu 
behind  becoming  broken  and  excoriated  and  covered  by  &  thin,  gray ish-ytl loo 
discharge,  which  hardens  into  crusts.  The  tumor  spreads  slowly  in  drcumtereiiM 
and  depth,  the  skin  around  it  becomes  thickened  and  swollen,  and  the  pain,  itfint 
slight,  may  become  severe.  The  lymphatic  nodes  in  the  vicinity  may  or  mij  nol 
become  enlarged.  If  the  growth  be  allowed  to  extend,  it  eventually  invultui  tbe 
conjunctiva  of  the  lid  and  eyeball,  the  orbital  tissue,  and  the  eye  itsel£ 

The  progress  is  always  very  slow,  and  if  left  to  itself,  the  prognoais  is  un- 
favorable. 

Tre.\tmknt. — So  soon  as  tlie  growth  shows  a  tendency  to  sprend,  it 
must  be  removeif  at  once  by  excision,  through  perfectly  fiealtby  tissue, 
from  ciliary  margin  to  cuUle-sac  and  through  the  entire  thickness  of 
the  lid,  and  the  g!ip  in  the  lid  made  by  its  removal  filler!  in  by  some 
form  of  blopharopiasty. 

Rodent  ulcer  is  a  clinical  form  of  epithelioma  which  not  infrequenlly 
occurs  on  the  eyelids.  It  takes  the  form  of  a  shallow  ulcer  with  uiipven 
floor  and  insular  hard  walls.  The  infiltration  of  the  walls  of  the  al«' 
is  the  characteristic  symptom.  It  is  a  form  of  epithelial  carcinoma, MiJ 
the  ulcer  advances  in  one  direction  while  it  cicatrizes  at  the  opposite  enJ. 
Its  progress  is  extremely  slow. 

Sarooma  originating  in  the  eyelid  is  a  rare  afTection,  though  nn 
orliital  sarcuma  frequently  extends  to  the  lids.  It  develops  in  the  wm- 
ncctive-tissue  portion  of  the  lids,  especially  the  tarsus,  and  is  ofler) 
deeply  pigmented  (melano-sareoma).  Primary  sarcoma  of  iJie  lid  occius 
mainly  in  childhood  or  youth,  beginning  as  an  elastic  swelling  bencfllli 
the  skin,  which  grows  rapidly  and  soon  infiltrates  the  interstitial  tissue 
of  tlie  orbicular  muscle.  It  is  prone  to  extend  to  the  orbital  li«uf> 
and  thence  to  the  eyeball. 

Appbctions  op  the  Muscles  op  the  Eybuds. 
Spojnn  fif  (he  ovb!e>ihr!«  muscle  may  be  both  tonic  and  clonic,  tbf 
latter  being  the  more  important.     It  is  t'ometimes  called  j'acuil  tic,ii 
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paroxysmal  and  very  painful,  and  is  sometimes  accompanied  by  {)oints 
of  tenderness  over  the  supraorbital  or  infraorbital  nerves.  The  cause 
IS  often  of  cerebral  origin.  The  inti^nsity  of  the  symptoms  can  some- 
times be  relieved  by  correcting  refractive  and  other  muscular  errors  by 
glasses.  If  the  cause  be  peripheral,  relief  is  gained,  and  sometimes  a 
cure  established,  by  continuous  counter-irritation  or  neurotomy,  or  by 
exsei^tion  of  a  piece  of  the  offending  nerve. 

Paralysis  of  the  orbicularui  muHcle,  or  liujophOuilinoH^  is  caused  by 
some  lesion  of  the  seventh  nerve,  which  may  be  central,  or  lie  in  the 
course  of  the  nerve,  or  be  ijeripheral.  When  of  long  duration  it  is 
usually  accompanied  by  ulceration  and  even  abscess  of  the  cornea. 

The  TREATMENT  indicated  is  such  as  would  be  called  for  in  any  case 
of  facial  |)aralysis.  If  the  cornea  become  affected,  it  may  bo  necessary 
to  shorten  the  i>alpebral  aperture  by  tarHorrhaphy,  Tliis  consists  in 
[taring  the  edges  of  the  lids  for  a  distance  of  ten  or  fifteen  millimetres 
nt^r  the  outer  canthus,  and  then  uniting  them  by  sutures,  wliich  should 
be  left  in  place  for  a  week. 

Ptosis,  or  Paralysis  of  the  Levator  Palpcbrce  Superioris. — IHosis  is 
the  name  given  to  that  condition  in  which  the  upper  lid  droops  or  hangs 
down  over  the  eye,  so  that  the  inter  pal  i>ebral  aperture  is  narrowed  and 
the  cornea  is  more  or  less  concealerl  from  view.  True  ptosis  is  due  to 
]Kiralvsis  of  the  levator  muscle  of  the  ui)per  lid,  and  is  usually  asso- 
ciate<i  with  paralysis  of  other  bnincrhes  of  the  third  nerve,  though  it 
may  exist  alone.  It  may  be  partial  or  complete.  In  the  former  the  lid 
mav  be  sliirlitlv  raised  by  voluntary  action,  and  this  is  assisted  by  the 
action  of  the  frontalis  nmscle,  and  the  forehead  comes  to  have  a 
wrinkled  appearance*. 

Etiology. — Its  cause  may  be  either  peripheral  or  centml.  If  the 
latter,  some  of  the  other  branches  of  the  thinl  nerve  are  usually  involved, 
and  sometimes  all.  If  the  former,  it  is  due  to  pressure,  on  the  branch 
of  the  third  nerve  going  to  the  levator,  by  an  exostosis  or  small  tumor 
somewhere  at  the  base  of  the  skull  or  near  the  apex  of  the  orbit,  and  in 
very  rare  instances  by  jK?riostitis  at  the  bottom  of  the  orbit.  Still,  cases 
of  isolated  ptosis,  without  (»ther  signs  of  oculo-motor  paralysis,  are  fre- 
quently caused  by  central  disease. 

A  tlirtereiice  should  here  be  recognized  bctwcjon  congenital  and  actjuired  ptosis. 
The  former  is  not  caused  by  paralysis  of  the  nerve,  but  is  (hie  to  the  arrest  of  de- 
velopment or  entire  absence  of  tlie  levator  muscle.  It  usually  involves  both  sides, 
and  is  often  transmitted  by  heredity. 

A  form  of  spurious  ptosis  is  often  met  with  in  chronic  trachoma  or  after  puru- 
lent conjunctivitis,  in  which  the  lid  droops  by  its  own  weight  atler  the  disease  which 
cnusod  it  has  subsided.  The  lid  can  be  raised,  but  not  to  its  full  height.  Here 
the  muscle  is  not  paralyzed,  but  is  hindered  in  Its  action  by  the  abnormal  thick- 
enini?  of  the  lid. 

Treatment. — If  the  ptosis  be  of  ree(Mit  ocourronoo,  we  should  attpnipt 
its  cure  by  the  internal  ndniinistrntion  of  potassium  iodide  or  mercurials, 
or  both,  and  by  the  apj)lic^ition  of  the  galvanic  current  to  the  muscle, 
one  |)ole  being  placed  behind  the  car  and  the  other  over  the  c1os<h1  lids. 
If  in  the  course  of  two  or  three  months  there  be  no  improvement,  we 
raust  resort  to  surgical  int(jrference. 

A  great  many  surgical  operations  have  been  siiggeste<l  for  the  relief  of  ptosis, 
but  most  of  them  are  ouly  partially  successful.   If  the  ptosis  be  only  slight  and  par- 
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tisi,  Von  Groefe's  opemtion  may  perhaps  Huffice.  A  trHnsver»e  incbiDQ  u  niadt  n 
the  akin,  6  mm.  above  the  border  of  the  ltd  aiid  parallel  to  it,  froin  nne  end  ntitr 
lid  to  the  other;  the  lips  of  thin  wound  are  Heparated  and  the  fibres  of  tbearlini' 
laris  muscle  are  exteDsively  exsected.  A  strip  of  skin  may  altwj  be  ezriiwd.  Tlir 
wound  ie  then  closed  by  iiutarc«,  which  are  passed  not  only  through  the  Bkin.bu 
aUo  through  the  orbicularis  fibres.  The  effect  of  this  operation  ie  to  caiue  a  n^ 
cuCaneoua  shortening  of  the  upper  lid,  wealcen  the  action  of  the  orbicularb. ud 
thus  assist  that  of  the  levator. 

In  all  cases  of  marked  paralysis  of  the  levator,  resort  must  be  had  to  hkw 
method  of  operaiJng  whii^h  will  bring  the  lid  more  or  less  directly  in  {.vinnMtM 
with  the  fibres  of  the  frontalis  muscle.  All  attempts  hitherto  made  to  adrann  rb< 
t«ndon  of  the  levator  muscle  have  proved  more  or  less  unsurceedful.  The  openiidt 
which  perhaps  gives  the  best  results  was  devised  by  De  Weclcer,  and  is  done  in  tL 
following  manner :  A  portion  of  skin  and  muscular  fibre  is  removed  from  thr  upj«i 
half  of  the  tarsus,  its  breadth  dependiag  on  the  fiilneas  of  the  lid.    A  ttnmf 
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thread  is  entered  above  the  brow,  pushed  beneath  it  and  the  akin  of  the  lid 
keepinfr  eloi*e  to  the  tarno-orbital  fascia,  and  is  brought  out  at  the  upper  edgenl 
the  wound ;  this  passes  over  the  muscular  fibres,  then  under  the  skin  and  diumIi 
at  the  lower  edge  of  the  wound,  emerges,  aud  then  piii<ses  transversely  along  fm 
a  mm.  over  the  skin,  and  then  is  carried  in  a  reverse  direction  over  the  name  coanr 
Two  such  sulurcH  are  introduced.  Thev  are  tied  over  a  piet:e  of  rubber  tuhinf 
and  tightened  from  time  to  time  as  they  become  loose.  The  wound  is  thus  pulloi 
together,  and  as  the  futures  cut  through  the  tissues  scars  arc  formed  whii-h  liul< 
the  lid  up  permanently. 

Entropion. 

This  is  the  term  employed  to  describe  s  comlitinn  io  which  the  eiitin 
oilge  (if  the  liil  is  turned  inwani,  so  that  not  only  the  cilia,  hut  tlio  !>kin- 
c<lge  of  the  lid,  ia  brought  in  contact  with  the  cornea.  It  is  one  of  ihi 
sc(]iielie  of  ohnniic  Irachoiim,  tind  is  generally  due  to  the  cicjitricial  ciri' 
trjcting  tondeiii'ies  of  that  disease.  In  this  condition  the  Wlics  an 
inverted,  the  {>idpebnil  aperlnre  is  shortened,  the  tarsns  is  thiekennl  aixi 
inciirvafwl,  and  the  lids  hug  the  eyelmll  <-losely.  The  residt«  iire  nlrer- 
iition,  vascularity,  and  opacity  of  tlie  cornea,  and  in  bad  cases  a  tcinleacv 
to  the  development  of  a  staphyloma. 

Besidi-s  this  form  of  entropion,  there  are  two  other  varietiw,  the  tfuilf  aini  tht 
*l>a»li<:  Senile  entropion  comes  from  relaxation  of  the  tlHsues,  the  skin  beconiii): 
folded  and  ilrooping,  and  the  action  of  tlie  orbicularis  aids  in  the  effeet,  Ppar.iii' 
entropion  is  met  with  in  cases  of  chronic  keratitis  and  other  superficial  inflani- 
niatory  procesnes. 

Treatmk.vt. — Tlie  essential  cause  of  ordinari-  entropion  is  ileforniiiy 
of  the  tardus,  and  all  o|>erations  must  be  adapted  to  modify  and  correct 
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this  deformity.     The  operations  of  Arit,  Jaesche,  and  many  others  begin 

by  splitting  the  lid  vertically  into  two  layers,  an  anterior  and  a  posterior, 

for  a  distance  of  3  to  4  mm.  from  the  ciliary  margin.  A  horizontal  incision 

is  then  made  through  the  akin  of  the  lid  thn>ughout  its  entire  length, 

jmrallel  to  and  a  short  distance  above  the  ciliary  margin.     The  ends 

uf  this  incision  are  then  unite<1  by  a  curved 

incision  thmugh  the  skin  on  a  level  with  Fio-  413. 

the  upper  edge  of  tlie  tarsus,  and  the  en- 

cluseJ  strip  of  skin  is  then  excised.     The 

horizontal  bridge  of  skin  is  then  carefully 

separated    fn)m    the    underlying    muscle, 

and,  remaining  attached  at  its  extremities, 

is  drawn  up  and  sutured  to  the  upper  skin 

mat^u  of  the  denuded  space  (Fig.  413). 

Where  no  serious  deformitj  of  tlie  tarsus 
exists  this  method  of  transplantation  of  the  cilia 
serves  an  eseeilent  purpose.  If,  however,  the 
abnormal  curvature  of  the  tarsus  be  niHrked,  tills 
method  will  not  suffice,  and  we  must  resort  to  the 
excision  of  a  horizontal  wedge-shaped  piece  of 
the  tareus  or  to  its  entire  removal.  A  leas  rad- 
ical procedure  is  the  operation  devised  by  Dr. 
John  Oreen,  the  main  feature  of  which  consists 
in  a  horizontal  incision  which  is  made  through 
the  entire  thickness  of  the  tarsus  on  its  conjunc- 
tival side,  parallel  to  the  lid  border  and  about 
2  mm,  above  it.  A  full  description  of  this 
method  would  be  too  long  for  this  place,  and 

may  be  found  in  any  complete  work  on  oulithalmology.  Hotz's  operation  is  ))er- 
^rmed  by  seising  the  lid  at  its  middle  between  the  thumb  and  fing-er,  keeping 
it  on  the  stretch,  and  making  a  horizontal  incision  through  the  skin  from  one  end 
to  the  other,  abnut  2  mm.  above  the  ciliary  margin.  When  the  lid  is  released  the 
skin  contracts,  causing  the  upper  edge  of  the  incision  to  become  curTiliuear,  The 
muscular  fibres  are  then  carefully  pushed  away  from  the  upper  third  of  the  tarsus. 
Three  or  four  sutures  are  next  carried  through'  the  skin  at  the  lower  margin  of  the 
wound,  the  needles  being  again  inserted  through  the  outer  fibres  of  the  tarsus  at 

Fio.  414. 
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itfl  upper  part,  and  the  sutures  passed  through  the  tarso-orbital  fascia  and  brought 
<rtit  through  the  skin  at  the  upper  edge  of  the  wound.  The  stitches  should  be 
removed  on  the  second  day. 

The  tfnik  variety  of  entropion  mny  generally  he  relieved  bv  the  application  of 
cnntrnctile  collodion  on  the  skin  surface  or  by  the  excision  o?  a  properly  propor- 
tioned piece  of  ekin,  and  bringing  the  edges  of  the  horizontal  wound  together  by 
•ntures. 
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Spastic  entropiou  is  more  obstinate  in  resisting  treatment,  and  may  genenUv 
be  relieved  by  an  operation  devised  by  Von  Graefe,  which  cuD«ii$t9  in  rcmonngi 
triangular  piece  of  slcin  from  the  lid,  tne  base  being  parallel  to  and  just  abovr  th" 
lid  margin  in  the  upper  lid  or  below  it  in  the  lower  lid,  and  the  apex  pointing 
upward  or  downwara  as  the  case  may  be,  and  then  closing  the  wound  bv  sutam 
(fig.  414). 

Ectropion. 

This  is  the  term  applied  to  eversion  of  the  lid,  with  exposure  of  tin? 
conjunctival  surface,  and  the  condition  may  be  either  partial  or  corapli'te 
according  as  a  part  or  the  whole  of  the  lid  is  involved.  It  may  l»e 
either  acute  or  chronic. 

Acute  ectropion  is  usually  muscular  in  character,  and  is  met  with  iu 
children  with  conjunctivitis  and  in  diseases  of  the  cornea  with  blophan>- 
spasm,  in  which  the  lids  sometimes  l>ecome  everte<l  and  remain  s<»  until 
replaced.  Another  form  of  muscular  ectropion  is  met  with  in  farial 
paralysis. 

Chronic  ectropion  is  sometimes  seen  in  old  persons  with  relaxed  lids 
with  or  without  conjunctivitis. 

The  commonest  CAUStis  are  wounds,  both  incised  and  lacerated; 
burns  with  subsequent  cicatricial  contraction ;  chronic  inflammation  of 
the  ciliary  margins  of  the  lids ;  ulceration  of  the  lids,  such  as  lupus : 
tuberculous  and  syphilitic  nodules ;  and  caries  of  the  orbital  maipikK. 
The  lower  lid  is  more  frequently  involved  than  the  upper  lid. 

The  TREATMENT  will  bc  Considered  under  the  general  head  of 
Blepharoplasty,  or  0|)erations  upon  the  Eyelids. 

Distichiasis  is  a  term  applied  to  that  condition  in  which  then*  U  a 
double  row  of  cilia  on  the  cage  of  the  lid,  one  of  which  is  developcJ 
from  the  intermarginal  part,  close  to  the  openings  of  the  MeilMiminn 
glands,  and  the  cilia  in  which  sweep  the  eyeball.  The  condition  i< 
usually  caused  by  chronic  marginal  blepharitis  and  blepharo-fideuitit*, 
chronic  granular  conjunctivitis  or  trachoma,  and  hum.s.  In  nirr 
instances  it  is  congenital.  The  rubbing  of  the  cilia  ag:iinst  the  oomw 
j)roduces  constant  irritation,  and  may  give  rise  to  ulceration. 

Trichiasis  is  a  condition  which  differs  from  (IinticltiaiiiM  in  the  irrcjr- 
ular  j)ositioii  and  shape  of  the  cilia  which  touch  the  eyeball.  Thelatt<T 
may  be  partially  or  entirely  inverted  and  in  different  directions.  Then' 
may  bc  thickening  of  the  tarsal  border,  but  the  tarsus  itself  is  not  ahcnJ 
much  in  its  curvature,  and  this  makes  the  difference  between  trioliia.'^is 
and  entropion. 

The  CAUSES  of  trichiasis  are  the  same  as  for  distichiasis. 

The  TREATMENT  for  distichiasis  and  trichiasis,  unconnecte<I  with 
entropion,  consists  of  epilation ;  snaring  the  wild  hairs  with  the  ltN»j» 
of  a  thnnid  ;  destruction  by  hot  needles  or  by  electrolysis ;  and  exd^ii»u 
of  the  follicles. 

Epilation  jrive?»  only  temporary  relief,  and  must  be  repeated  ever>-  few  weeks*. 

Enmarlni]  tlie  lashes  in  a  loop  of  thread  was  devised  bv  JSnellen,  and  cousist- 
in  introduciiiir  a  needle,  tlirough  the  eye  of  which  both  ends  of  a  fine  wlk  thr****! 
have  been  passed,  in  the  edjre  of  the  lid  near  the  displaced  hair,  and  brincinfr  ii 
out  through  the  skin  some  distance  from  the  lid  margin,  and  as  the  lofip  is  «ini»n 
t^)\var(l  the  haso  of  the  hair  the  latter  is  put  within  the  loop  and  drawn  up  intotiM' 
substance  of  the  lid. 

J)«'strnition  f>f  the  hair-follicle  hy  elect rohjm  is  verj-  useful  for  individual  hiir« 
The  needle  which  is  pushed  into  the  follicle  must  be  connected  with  the  nogaUTe 


ECTROPION. 


709 


Qpk^byBM 


Fio.  415. 


pole  of  B  constuit  battery,  and  the  current  ebould  be  puaed  for  a  minute.  The 
poxitive  pole  may  be  placed  on  the  temple  or  cheek.  Two  or  three  cells  will 
lurDudi  sufficient  current. 

ExeUion  of  thefoUicIa  ia  done  by  taking  out  a  rectangular  portion  of  the  tarsuw, 
without  injuring  the  Meibomian  folliclen.  accordioe  to  the  plan  of  Anaguostakis. 
The  overlying  skin  isdiibtected  up  in  a  little  flap,  and  this  may  be  extended  upward, 

and  atier  the  excision  of  the  piece  of  tardus  the  flap  ia  dragged  down,  i~   "'"    * 

off*,  and  the  flap  is  turned  in  to  cover  the  lid  border,  and  held  in 
at  each  angle. 

Blepbaroplast?  is  the  general  term  applied  to  the  surgical  procci- 
diirea  which  are  unilertakeii  fi>r  the  relief  of  ectropiou  and  similar  con- 
ditions of  the  lid:^,  which  require  the  rcsto- 
nittoii  of  the  lirls  to  their  normal  position 
ur  the  formation  of  ti  new  lid,  in  whole 
or  in  part,  from  the  neigiiboring  tissueB. 

Ectropion  of  ii  moderate  degree,  in- 
volving only  part  of  the  lower  lid,  may 
generally  be  relieved  hy  the  exeision  of 
a  piece  of  conjunctiva  or  of  a  V-shaped 
piece  from  the  entire  thickness  of  the  lid, 
and  then  carefully  bringing  together  the 
raw  edges  by  hare-lip  pin  sntnres.  Com- 
plete ectropion  of  the  entire  lid,  dne  to  ex- 
tensive scars  or  other  causes,  requires  a 
much  more  extensive  operation  (Figs.  415  and  416).  In  ectropion  of 
(he  lower  lid  Arlt's  ()]>cration  gives  excellent  resnlts.  A  triangle 
is  formed  by  the  inci:«i»ns  ab  and  be,  and  a  piece  from  2  to  3  mm. 
deep  19  removed.  The  triangular  Rap  is  loosened  as  far  as  neces- 
Fiu.  416. 


C^ 


ferV 


Artt's  opentiOD  Tot  t 


>□  (AtH). 


RIchet'B  operullna  for  ec(rop[i 

sary,  and  the  wound  is  sutured  so  that  <•  comos  up 


rf,  and  the  side  of 
the  flap  marked  be  lies  afrainst  the  skin-wound,  cd.  The  gap  left  hy  the 
closing  of  the  flap  is  to  he  closed  by  hare-lip  pins. 

lower  lid  is  as  follows  IFig.  416): 
incirtions— one,  BA,  nt  llie  orbital 

scar  and  the  margin  of  the  lid ;  and 
cnrrieii  in  a  curve  down  upon  the 

:ond  incision  nt  li.     The  b         "     " 


Richet's  operation  for  ectropion  of  (he 
The  cicfttrijt  In  excised  by  three  curvilinen 
margin  below  the  scar;  one,  CA.  between  tht 
one,  DE,  which,  starting  on  the  upper  lid.  i 

cheek  so  aa  to  reach  the  outer  end  of  the  we  _  .     _ 

•ectcd  out  and  the  lid  in  replaced  and  held  in  jiosition  by  temporary  suturea  j 
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ing  through  the  mai^iiiB  of  both  lids,  A  fourth  turved  incision,  FG,  Muili^ 
from  tKe  junction  of  the  upper  two-thirds  with  the  lower  third  uf  the  liut  iDciti<ia 
aud  extending  upward  on  the  temple,  \»  next  made.  The  last  flap,  DFfJ,\ifiO£Vti 
'o  the  defect  made  by  excision  of  the  scar,  thus  brin^inc;  Fio  A.  The  lo««  flip, 
.....  ^  ^^  g^^  jg^  jii  £^^  akin  of  the  tempk. 


ABE,  in  loosened  and  pulled  up  U 


Frlcke'B  ntethad  of  blcpharoplastr  (Aril). 
Fto.  420. 


of  Qap  num  Umpic  (Stellvag). 


True  blepharoplasty  consists  in  making  a  newlifl,  and  nonic^mu'' ope- 
rations have  boon  devised  for  tlie  purpose.  The  new  flap  may  l»e  taken 
from  the  temple  {Fijr.  420)  or  forehead  or  pide  of  the  nose  or  cheek,  or  il 
may  be  trai  !.■«]>  I  an  ted  from  some  distant  portion  of  the  body  witliuui  i 
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pedicle,  as  from  the  side  of  the  cheek  or  anterior  surface  of  the  forearm. 
Such  an  operation  becomes  necessary  after  the  removal  of  epitheliomata 
or  other  tumors.  These  fiap  uperationa  may  be  briefly  divided  into 
three  groups. 

Fio.422. 


DletreDbach'a  method  of  blephtropUsly 


c;e1ld  la 


(1)  Those  in  which  a  somewhat  tongue-shaped  flap  is  carried  in  from 
the  side  of  the  nose  for  repair  of  the  lower  lid  or  from  the  temple  for 
restoration  of  the  upper  lid  (Fig.  419). 

Fig.  4M.  Fig.  424. 


UUIIzBtlOD  of  quuJrsQSu] 


(2)  Those  in  which  a  quadrilateral  flap  is  moved  over  or  shifted,  i 
as  to  cover  iu  a  triangular  defect  in  the  lower  lid  (Figs.  421-424). 
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(3)  Those  in  which  the  surrounding  skin  is  extensively  incised, 
undermined^  and  dissected  up,  and  the  flaps  thus  made  are  dra^ii  or  slid 
together  so  as  to  cover  the  space  to  be  filled.     The  latter  is  especially 


Fig.  426. 


Knapp*8  method  of  blepharoplasty  (Knapp). 


useful  in  cases  of  neoplasms  of  the  lower  lid,  and  the  best  method  is  that 
devised  by  Knapp  (Fig.  425). 

In  the  repair  of  lesions  about  the  inner  halves  of  the  lids,  or  in  caises  where 
there  is  no  sxin  available  for  flaps  either  on  the  forehead  or  temple  or  outer  part 
of  the  cheek,  Dr.  H.  D.  Noyes  makes  use  of  a  naso-buccal  flap  in  which  the  incin- 
ions  are  made  down  the  side  of  the  nose  and  cheek  as  far  as  the  upper  lip,  the  free 
end  being  below  and  the  attached  end  or  base  above.  The  incisiona  are  so  made 
as  to  include  vessels  which  come  from  the  supraorbital,  ethmoidal,  and  nasal 
branches  of  the  orbital  arteries,  and  also  some  branches  from  the  other  »ide  of  the 
median  line,  bv  making  the  incision  obliquely  across  the  nose.  When  this  flap  i* 
twisted  on  its  base  upward  and  placed  in  position,  there  is  left  a  large  gap  in  tlie 
face,  which  is  filled  by  sliding  the  cheek  in  toward  the  median  line  and  unitiog 
the  edge  by  pins  and  figure-of-8  sutures. 

Diseases  op  the  Conjunctiva. 

In  all  forms  of  conjunctivitis  there  are  one  or  two  rules  of  treatment 
which  the  student  and  practitioner  would  do  well  to  remember.  The 
first  is  (ilwayH  to  use  cofd  or  ereii  iced  fomentations^  unless  there  is  di^ 
tinct  and  urgent  need  to  hasten  suppuration.  Another  is  never  to  «« 
atropine  ^uiless  the  cornea  shows  evidenc4^  of  becoming  involved.  The 
tendency  among  most  physicians  is  to  use  atropine  in  all  forms  of  in- 
flammatory affections  of  the  eye,  and  to  use  warm  or  hot  fomentations  in 
conjunctivitis ;  and  both  these  tendencies  should  be  frowned  down  and 
prevented  as  far  as  i>ossib!e. 

But  three  forms  of  conjunctivitis  will  be  considere<l  in  this  chapter, 
and  these  very  briefly — viz.  Purulent  Ophthalmia,  Diphtheritic  Conjunc- 
tivitis, and  Chronic  Granular  Conjunctivitis,  or  Trachoma. 

Purulent  Ophthalmia. — Under  this  head  are  included  the  punilent 
conjunctivitis  of  new-born  infants  and  the  purulent  inflammation  of  the 
adult,  both  non-specific  and  gonorrhoeal. 

The  SYMPTOMS  in  all  are  the  same,  and  differ  only  in  intensity.  Tliere 
arc  marked  injection  of  the  palpebral  and  ocular  conjunctiva ;  chemosis 
of  the  conjunctiva ;  swelling:;  infiltration  and  discoloration  of  the  lids; 
a  i)urulent  discharge,  more  or  less  profuse,  which  glues  the  lids  together; 
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best;  and  pain,  which  at  times  is  very  severe.     The  lids  become  even 

Iturple  in  liuc,  and  so  lianl  from  iiililtratton  that  thev  mnnot  he  moved. 
Ti  oad  oiXA  the  cornea  i40on  hecomcs  hnzy,  and  tWn  rupidly  opaque, 
from  stmngulution  of  itK  nntrient  hlo(Kl-vessclK  ami  Iyniplmtic»  by  the 
^tmaX  pressure.  In  the  adult  the  symptoms  are  all  wor^  than  in  ojth- 
thalmia  neoiiatornm,  and  in  ^>norrIi(Ba1  conjunctivitis  the  symptoms  are 
more  intense  and  the  cour^  of  the  disease  much  more  rapid  and  destruc- 
tive than  in  the  non-specitic  form. 

The  i'R(«"iN()sw  in  all  forms  of  tlie  disease  is  unfavorable,  hut  is  raucli 
lietter  in  rit)hthalmia  nwnatorum  than  in  the  other  forms.  While  it  may 
be  eiintincil  to  one  eye,  it  generally  involves  Imtb.  The  great  danger  is 
supnumtioR  of  the  cornea  with  consequent  loss  of  sight. 

TitEATMKNT. — In  ophthalmia  iiGonatorum  cold  applications  should  he 
made  by  cloths  soaked  in  cold  water  and  laid  ujxin  the  closed  lids,  and 
fni<|iicntly  cliangetl.  Frequent  irrigation  of  the  culs-de-sac  with  cold 
bi«hl(»ride  solution  (1  :  10,000)  or  cold  Iwric-aciil  solution,  and  the  appli- 
cation of  a  solution  of  silver  nitrate  to  the  everted  lids  (gr.  i-v  to  the 
ounce),  several  times  daily,  are  indicated. 

Ill  ihu  purulent  conjunctivitts  of  older 
rliildren  or  of  adults  the  application  of  uold 
through  tlie  medium  of  iced  cloths,  laid 
upna  ft  block  of  ice  and  then  applied  to  the 
\\A*  and  changed  once  a  minute,  should  be 
insisted  upon,  and  the  irrigation  of  the 
culs-de-flan  should  be  increased  in  frequency 
accordinji;  b)  the  amount  of  secretion.  Vt 
the  lida  are  very  hard  and  tenne,  it  may  be 
necessary  to  perform  cantliotomy  by  divid- 
ing Che  external  canthua  with  a  Mroiij;;  pair 
of  blunt- pointed  scissors,  and  the  severini; 
or  the  oxtcrniil  canthal  ligament,  so  aa  t<i 
diminish  the  presHure  on  the  eyeball.  A-t 
iiorin  aa  the  lid*  can  be  everted  they  must  be 
cuutorized  with  a  strong  solution  of  silver 
nitrate  (gr.  x-xj).  until  tne  discharge  ceases 
or  becomes  thin  and  ichorous,  when  It  may 
be  discontinued. 


Fio.  426. 


Oph  thai  111 


(Dalrymi'ki. 


Diphtheritic  Goi^juuctivitis. — Though  tlic  disease  sometinios  occurs 
alone,  it  is  usually  connected  with  diplitlicritic  inflammation  in  the  nose 
and  fauces.  The  external  symptoms  resemble  those  of  purulent  conjunc- 
tivitis, except  that  there  is  more  marked  tiitiltration  of  the  tissues  of  the 
lids  and  much  less  secretion  until  the  purulent  stag<;  is  reached.  If  the 
lids  can  he  everted,  there  is  no  distinct  membnnie  visil)lc,  but  the  con- 
junctiva and  tarsus  seem  enormously  thickened,  present  a  bl<KKlless 
ap|)earance,  and  lixik  like  hniwn,  and  the  same  (Condition  exists  in  the 
ocular  conjunctiva.  The  cornea  nt|)idly  becomes  opaque  and  uecmtic. 
In  fhew  rtiA&t  it  is  sometimes  necessary  to  disamtinue  the  cold  applica- 
tions and  rfJtort  to  hnt  fomrntntionx  in  <tnlor  to  hasten  the  supjturative 
stage,  and  thus,  if  possilde,  save  the  cornea  by  a  reoi>ening  of  the  nutrient 
blood-vessels. 

When  the  suppurative  stage  has  been  reached  the  tukatmknt  is  the 
same  in  all  respects  as  for  purulent  conjunctivitis. 

The  PiMXiNOSis  is  always  unfavorable,  most  of  the  eyes  so  ufTeeted 
being  lost  through  destruction  of  the  cornea. 
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Granular  ConjunctivitiB,  or  Trachoma. — Tins  is  a  chronic  inflain- 
iiiiitiun  iif"  the  itnijiinctiva  wliifli  (irigiiiates  by  infection  and  prodiiceeaii 
inliHtioiis  purulent  secretion.  Tht-  eonjuni'tiva  becomes  very  much 
thickened,  the  papiilie  hypertrophieti,  and  a  peculiar  kind  ol'  granule  i? 
developed,  mainly  in  the  tarsal  conjunctiva,  but  also  in  the  fornis  aiiii 
occasionally  in  the  ocidar  conjunctiva.  It  i^  one  of  the  most  frequent 
forms  of  eye  disease  which  the  sui^con  is 
illt'd  upon  to  treat.  It  exifits  in  two 
inis.  The  first  form  consists  in  the 
■vclopment  of  papUfce  on  the  suHace  irf 
^ya^^r,flBaKU.   xt  "  '"".iunttiva  tarsi,  without  at  first  any 

^^SSjSuP^^^  iliiikcning  of  the  conjunctiva.    The  second 

^^^WnESK^^jr Jo^^         liiiiii  is  characterized  by  the  presence  uf 
'  USBlSicSKmi^^S^^       ^\u'  /riiclioma  granuUii,  yxhlch  arc  gray  i>r 
yi'llow,  translucent,  nmnd  bodies  ben«ith 
ilir    conjunctiva.      Thoy    are    sometimes 
distinctly  gelatinous,   and   have   received 
the  name  of  "frog-spawn"  gronnlatioius 
'''''^^'ml^?l!^^V^'/,Vh^?l'|['l'^l.^''i'['.''''     or  "sago  grains."    They  are  found  mainly 
in  the  fornix  or  retrotaraal  fold,  and  an- 
eouictiuier,  ;iiiiirif;fd  in  longitudinal  rows.     These  two  forms  sometimes 
occur  8ei>arately,  but  are  more  often  found  together. 

Symi'TOMS. — These  are  photophobia,  lachrvmation,  impaired  vision, 
and  a  sticking  together  of  the  edges  of  the  lids,  dependent  upon  tlie 
amount  of  secretion.  If  the  case  he  an  old  one,  there  are  either  ulceis 
of  the  cornea  or  a  condition  known  as  pannus,  which  is  a  superfidal 
keratitis,  with  or  without  the  development  of  blood-vessels  on  ibe 
cornea,  with  hypertrophy  of  the  epithelial  layers,  and  opacity  of  llie 
whole  surface. 

The  SEQUEL.e  of  tnichoma  are  trichiasis  or  distichinsis,  which  i?a 
faulty  arrangement  of  the  cilia;  entropion,  posterior  synihlephanm, 
xerosis  of  the  conjunctiva,  and  opacities  of  the  cornea  (Fig.  428). 

Vm.  428. 


Theatment. — During  the  last  few  years  attempts  have  Iteeu  made 
to  shorten  the  duration  of  the  treatment  of  this  most  chronic  diseaj*  hv 
various  surgiml  procedures.  Of  these  it  is  only  necessary  to  menlion 
one,  the  so-called  method  of  rj^pression.  This  consists  in  gently  scari- 
fying the  conjunctiva  over  the  masses  of  trachoma  granules,  and  t' 
holding  the  everted  lid  firmly  by  one  end,  applying  Noyes'  fo 
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Lapp's   roller   forceps  to  tlie   opened    follicles,  and  by  compresjiion 

biw^ng  out  the  contents  of  theae  follicles  from  one  end  of  the  lid  to 

e  cither.     Aa  soon  as  one  row  is  emptied  the  forceps  should  be  applied 

loilier  row,  and  this  should  he  kept  up  until  all  the  follicles  huve 

emptied  of  their  contents.   The  cul-de-sac  and  lids  arc  then  washed 

!an  with  a  bichloride  solution  (1  :5(XK))  and  cold  dressings  applii'd, 

Siich  must  be  frequently  removed.     The  conjunctival  surface  is  subse- 

Mvntly  treated  with  astringent  solution  or  by  touching  it  with  alum  or 

■Iphate  of  copper  in  crystal  as  long  as  any  roughness  or  secretion 

ipeani. 

The  uppnreuC  advantage  of  this  treatment  over  tlie  old  daily  cauterisation  of 

tlic  granulutioue  appears  to  lie  io  Hhortening  the  duration  of  the  disease.     But 

cx|ivrience  has  taught  us  that  every  process  for  directly  destroying  the  granalationa 

teadeni  the  shrinking  of  the  conjunctiva  only  bo  muca  the  greater,  and  the  occur- 

e  of  the  unfortunate flequelas  in  the  lidtt  the  more  pronounced.  Many  Burgeons 


plications  for  an  hour  to  the  closed  lids;  and  this  treatment  is 
^th  modifications  until  the  granulations  have  disappeared. 

Ptertoium. 

A  pterygitim  is  a  triangular  thickening  or  hypertrophy  of  a  fold  of 

the  ocular  conjunctiva,  which  grows  from  the  inner  or  outer  canthits 

toward  the  c^irnea  and  extends  for  a  varying  distan(M>  upon  the  cornea. 

The  apex  of  the  triangle  is  on  the  cornea  and  the  base  toward  the  can- 

^Bbus.     It  may  be  very  thin  and  delicate,  containing  but  few  bloud-ves- 

^Kls,  and  is  then  knowu  as  pUrygiam  tenue,  or  it  may  be  thick,  opiiqiie, 

^Kid  vascular,  and  is  then  termed  pterygium  crffiwitm,  both  forms  being 

^^Smply  different  stages  of  the  same  gn>wth  (Fig.  429). 

Its  name  is  derived  from  the  supposed  resemblance  in  shape  and  texture  to  the 
wing  of  a  small  insect.  It  is  most  frequently  found  on  the  nanal  side  of  the  cornea, 
and  it  is  occasionally  met  with  on  hath  aides  of  the  cornea  in  the  same  eye.  The 
apex  of  the  growth  is  usually  rouuded  and  firmly  adherent  to  the  cornea,  and  the 
fan-like  base  spreads  out  and  becomes  merged  with  the  conjunctiva,  while  when  on 
the  nasal  side  the  plica  semilunaris  is  entirely  lost  in  the  srowth.  Beyond  the 
iimbus  the  edges  of  the  pterygium  are  rounded  and  not  so  aoberenl  to  the  subcon- 
~ '  iDCtival  tissue,  and  a  probe  may  be  pushed  beneath  them  for  some  distance 

A  pterygium  grows  very  slowly,  with  or  without  symptoms  of  irri- 
jon,  toward  the  centre  of  the  cornea,  which  it  only  reaches  in  excep- 
tional oa8e».     It  may  remain  stAtionary  for  years,  being  at  times  subject 
to  infiammator\'  attacks.      If  it   remain   stationary,  it  grows  thinner 
and  lighter  in  color  from  disappearance  of  its  vessels,  and  may  event- 
Jly  be  converted  into  a  thin,  tendinous  membrane.     It  produces  no 
[arious  results  until   its  apex  b^ins  to   involve  the  pupillary  area 
the  oomea,  when  the  vision   becomes  affected,  and  the  visual  de- 
!t   increases    in  proportion  as   the  apex   of  the  growth   approaches 
the   centre  of   the  cornea.     An  tulditional  annoyan<;e   producwl   by  a 
pterygium    which    ha.'i   become   attached   to   the   cornea   is  a  certain 
limitation  of  mobility  of  the  eyeball  in  the  opposite  direction,  owing 
to  the  restraining  fibres  of  the  growth.     The  pterygium  is  covered  by 
the   conjunctival   and  corneal   epithelium,  which   is   markedly   hyper- 
(ropliied,  and  on  reaching  the  cornea  the  growth  extends  beneath  the 


; 

« 


,     and 
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epithelium  iuto  tlie  parenchyma  of  the  corDea.  Hence  it  is  w 
remove  a  ptengium  before  it  encroaches  far  um»ri  the  cwnira 
ahvavD  leaves  au  o^mcity  heueath  it,  which  interteres  with  viai>i 


PllTj-Jfium  (Guthrie]. 

Etioi/hjy. — A  pterygium  grows  from  the  degenerative  procm^s  exi:4- 
ing  in  a  piiignicula,  makes  its  way  into  and  on  the  cornea,  anil  draw-tlic 
conjunctiva  after  it.  This  degeneration  can  generally  be  M-en  ut  tin- 
apex  as  a  narrow  gray,  hazy  zone  which  forma  its  anterior  hiirdtT  arid 
which  is  sharply  defined  from  the  clear  cornea.  This  ncconnlf'  tor  tli>- 
pterygium  being  met  with  in  a  line  with  tlic  palpebral  lisi<ure,  when'  iW 
conjunctiva  is  more  cxikmwkI  to  external  injuries,  influences  of  teniperj- 
ture  or  weatlier  or  occuiwtion,  such  as  wind,  dust,  foul  or  irritating 
atmosphere,  etc.  Microscopical  examination  of  the  ajx-x  of  ii  gninin;; 
pterygium  shows  a  corrugation,  and  in  places  destruction  of  It«>\viMnii'< 
membrane  and  a  cell -in  filtration  of  the  cornea  beneath  it.  Small 
cavities  are  sometimes  found  here  lined  with  endothelium,  in  whii'li 
cocci  have  heen  met  with.  Histologically,  a  pterj-giiiin  is  identical  will' 
the  (K'ular  conjunctiva,  and  consists  mainly  of  fibrillar  connective  tisHn- 
coveri'd  by  epithelium.  Bowman's  membrane  is  destroyed  and  iIh' 
flUlHTficial  Itimtllte  of  the  coniea  are  replaced  by  the  tissiu:  of  tdr 
pterygium.  This  exphuns  why  the  cornea  does  not  rcpiin  its  tmn- 
parency  after  tlic  removal  of  a  ptcn-gium.  The  growth  may  o<-cur  ai 
any  age,  hut  is  usually  met  with  beyond  mid<IIc  life. 

TitK.\T.MF.>'T. — Several  operations  have  been  recomniendwl  fi>r  its 
relief,  of  which  only  tw<)  need  be  mentioned — viz.  exeitiimi  and  tiiiui'- 
plant  ft  lion. 

Erei'iim  is  to  be  ^referred  in  all  cases  in  which  the  pterygium  \»  iiarro*'  aiiij 
not  very  thick,  and  the  operation  iriftv  Ije  done  under  local  cocaine  nnH^thni*. 
The  eyelids  niu>it  be  IipM  o|>en  by  n  »i>rinp  "ipeculum.  and  the  itil-de-»uc  and  e-mira 
thoroughly  irripilrd  hy  ii  solution  of  bichloride  of  mercury  (I  ;50<I0).  Tlie  »j>ei 
of  the  pnin-th  is  seized  with  tofithed  foreeiw  and  cnrerullv* dixwcted  oft'  fmni  iW 
rornea  with  a  small  sti-alpel  or  a  Hei'r's  entarart-knife.  ^Thin  diHsection  i*  IvU- 
carried  some  little  dislani'e  be vond  tlie  corneal  miirgin,  keetiin^  the  knife  clt^elv 
in  miitact  with  the  <f)rnca  and  sclera.  The  knife  is  "then  laid  aside  and  i»<i  ■■.in- 
vergin):  inciHimift  are  til  be  made  with  hlnnt-jiointrd  sciwors,  one  from  the  Ihitit 
border  of  the  ;itery)riim)  and  »ne  from  the  uiijier  l>i)rder,  which  should  meet  ai  * 
point  a  varying  diutance  from  the  curncal  margin  according  to  Lh«  »iie 'if  the 
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pterygium.  This  removes  the  growth  and  leaves  an  irregular,  rhomboid-shaped 
tipace  uu  the  eyeball.  The  whole  surface  of  the  wound  should  then  be  cleansed 
and  the  corneal  wound  scraped.  The  adjacent  ocular  conjunctiva  above  and 
below  the  wound  should  be  loosed  from  the  underlying  sclera,  and  then  the  lips  of 
the  conjunctival  wound  should  be  closed  with  two  or  three  fine  sutures.  Wet 
dressings  and  a  bandage  are  then  applied  for  twenty-four  hours.  This  operation 
is  applicable  in  almost  all  cases,  and  should  be  done  early  before  the  growth  has 
encnia(.':he<l  much  on  the  cornea. 

JVannutantation  of  a  pterygium  is  an  operation  but  rarely  needinl,  and  should 
only  be  done  when  the  growth  is  very  broad  and  thick.  The  operation  to  be 
rei-omni ended  is  Knapp's  modification  of  Desmarres'  method.  The  corneal  apex 
of  the  pterygium  is  to  oe  dissected  off  in  the  way  already  described,  and  then  two 
curved  incisions  are  made,  running  from  the  upper  and  lower  borders  of  the  base 
of  the  pterygium  toward  the  corresponding  retrotarsal  fold.  The  corneal  part  of 
the  growth  is  then  excised,  and  the  remaining  portion  is  divided  by  a  horizontal 
incision.  A  small  square  flap  of  conjunctiva  is  then  dissected  off  from  the  sub- 
jacent tissue  above  and  below  the  wound,  so  as  to  cover  the  latter.  The  contrac- 
tion thus  pro<luced  causes  the  curved  incisions  to  gape  sufficiently  to  receive  the 
horizfjntal  halves  of  the  pterygium,  which  are  to  be  fastened  in  these  incisions  by 
sutures.  The  conjunctival  flaps  must  then  also  be  united  bv  sutures.  Simple  cold 
4iressings  aud  a  bandage  are  then  to  be  applied  for  twenty-four  hours. 

Phlyctenrdar  coi\|unctiviti8  appears  in  tlie  ocular  conjunctiva  in 
the  form  of  one  or  several  eruptive  vesicles  along  the  corneiil  linibus  or 
in  the  free  conjunctiva.  The  eruption  may  be  dull  red  with  smooth 
elevation,  but  the  epithelium  is  soon  cast  oft  and  an  ulcer  ajipears.  Each 
|M>int  of  eruption  has  usually  its  own  area  of  congestion.  These  vesicles 
may  l)e  accompanied  by  a  general  catarrhal  conjunctivitis,  and  this  deter- 
mines the  amount  of  the  secretion. 

The  SYMITOMS  are  slight  smarting,  lachrymation,  mucous  secretion, 
and  spasiiKHlic  closure  of  the  lids.  The  duration  is  from  three  days  to 
two  or  more  weeks.  The  disease  is  usually  associated  with  l)ad  hygienic 
surromidings,  a  scrofulous  taint,  and  generally  feeble  health.  It  is  much 
more  common  among  chihlren  than  adults.  It  is  l)est  treat<Hl  with  warm 
applinitions,  a  boric-acid  lotion,  a  very  weak  ointment  of  the  yellow 
|in?cipitate  of  mercury  (gr.  ^  :^),  or  finely  powdereil  calomel  dashcKl  into 
the  t?ve. 

Herpes  zoster  ophthalmicus  is  a  neuro|)athic  affection  having  its 
<*:iuse  in  a  degen(»ration  of  the  ganglion  of  (JasstT  or  of  the  branches  of 
the  trigeminus,  or  both.  Any  of  the  bnmches  of  the  trifacial  nerve 
may  be  afiected,  and  the  vesicular  eruption  appears  in  the  course  of  dis- 
tribution of  the  diseaseil  nerve-filaments.  These  vesicles  appear  on  the 
i'onjunctiva  and  cornea,  as  well  as  on  the  eyeli<ls,  surrounde<l  by  a  zone 
<if  inje<;tion,  and  the  inflammatory  action  may  be  so  s(»vere  as  to  cause 
not  only  ulceration  of  the  cornea,  but  iritis.  It  is  confined  to  one  side, 
and  the  svMKroMS  consist,  in  addition  to  the  ap|K'aran(;e  of  the  vesicles, 
iif  intense  jmin  in  the  cours(»of  the  affect<'d  nerve-twigs;  redness,  swell- 
ing, and  sensitiveness  of  the  skin  of  tlie  cheek,  lids,  and  forehead, 
res<.'ml)ling  erysipelas;  slight  conjunctival  discharge;  and  great  photo- 

i>hobia  and  lachrymation.     The  pain  sometimes  ceases  when  the  vesicles 
lave  ruptuml.     Th(»  disease  may  occur  at  any  age,  and  is  apt  to  be 
ass<K*iat4Kl  with  a  low  condition  of  the  svstem. 

The  TREATMENT  Consists  in  making  continuous  hot  fomentations  to 
the  jKirts,  the  instillation  frequently  of  a  few  drops  of  a  solution  of 
atropiwsulphat.  gr.  ij,  and  c(M»aine  hy<lroelilor.  gr.  x  in  tin*  ounce  of  water, 
and  the  administration  of  full  doses  of  mor}>hia  and  (piinine  three  times 
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a  day.  Tlie  ulcers  sometimes  leave  permanent  scars,  and  the  disean*  W 
been  known  to  produce  destructive  irido-choroiditis  and  atrophy  of  \\w 
optic  nerve. 

Pemphigrus  of  the  coi^junctiva  is  a  very  rare  disease,  and  may  exLa 
independently  of  the  disease  in  other  parts  of  the  body.  The  affeftuin 
is  characterized  by  the  rapid  development  of  sevenil  hirge  vesicle*  t»r 
bullae  in  the  ocular  or  palpebral  conjunctiva,  which  contain  a  turt»kl 
serum,  accompanied  by  a  sharp  attack  of  general  eonjuuctivitis,  lachry- 
mation,  and  photophobia.  When  these  bullae  burst  there  is  left  a  raw, 
excoriated  surface,  which  secretes  a  thick  niuco-purulent  di^'har^. 
These  raw  surfaces  frequently  give  rise  to  symblepharon. 

Treatment  is  of  little  or  no  avail,  for  in  the  cases  in  which  svm- 
blepharon  does  not  result  the  tendency  of  the  disease  is  to  tvmplrtp 
destruction  of  the  mucous  membrane  and  the  formation  of  the  oomliii<m 
known  as  xerophthalmia :  cold  applications,  weak  l)orio-aoid  H^lutioDs 
and  the  free  use  of  fatty  substances  make  the  patient  more*  i\»m- 
fortable. 

XerophthaJmia,  or  xerosis  coi\|unctiv8B,  is  an  extreme  degeneration 
and  atrophy  of  the  conjunctiva,  and  is  caused  by  trachoma  t>r  pemphigib 
in  the  advanced  stages,  and  is  the  condition  existing  in  complete  fvm- 
blepharon.  The  mucous  membrane  is  absolutely  dry,  very  much  thick- 
ened, of  a  dusky-red  color,  and  its  surface  is  rough  and  scaly.  The  col- 
de-sae  is  wanting,  the  cornea  is  opaque  and  rougliened,  and  the  cilia  are 
usuallv  absent  from  atrophv  of  the  hair-bulb. 

All  TREATMENT  IS  useless,  but  the  patients  may  have  their  condition 
palliated  by  the  employment  of  emollients. 

Morbid  Growths  in  the  Coi^junctiva. — Syphilitic  lesions  of  the 
conjunctiva  include  chancre,  mucous  patches,  and  circumscrilKxl  or  <lif- 
fuse  (fummnUi,  Chancre  and  mucous  patches  occur  most  fnxiuently  in 
the  palpebral  conjunctiva,  and  usually  involve  the  edge  ol  the  lid, 
though  the  latter  have  been  met  with  in  the  ocular  conjunctiva.  Tli*- 
gummata  are  foimd  in  both  the  ocular  and  the  palpebral  conjunctiva, 
and  if  diffuse*  arc  apt  to  involve  the  whole  thickness  of  the  lid.  Tlie 
preauricular  lymphatic  nodes  are  generally  involved.  The  cliamrv 
)>resents  the  usual  ai)j)earance  of  a  primary  sore,  but  owing  to  its  hnti- 
tion  has  often  been  mistaken  for  an  epithelioma.  With  n^nl  to  the 
mucous  patch  an<l  gumma  we  are  assisted  in  our  diagnosis  by  other  c«»ii- 
stitutional  symptoms  and  by  the  history  of  the  case.  These  k^ion" 
require  no  surgical  interference,  and  must  be  treated  c*onstitutit>nally  ami 
locally  in  the  usual  way. 

Tuberctilar  disease  of  the  conjunctiva  appears  as  an  open  prayish  ulcer  Inmi 
which  nodules  arise  either  within  its  area  or  on  its  margin,  and  is  penerally  foun«i 
in  the  palpebral  conjunctiva.  The  lesion  consists  mainly  of  giant  celU  in  which 
are  found  the  bacilli. 

Lvpm  presents  very  much  the  same  appearance,  except  that  it  involves  the 
skin  at  the  edge  of  the  lid  as  well.  In  both  lupus  and  tubercular  diste&ie  the 
lymphatic  node^*  in  the  vicinity  are  apt  to  be  swollen.  If  the  eyeball  be  not  in- 
volved, thorough  excision  of  both  these  morbid  growths  is  promptly  indicat»nJ. 
If  the  eveball  be  invaded,  enucleation  and  exenteration  of  the  orbit  is  the  onlv 
chance  for  the  patient. 

Polypi  and  papillomata  resemble  similar  growihs  on  other  mucoii5 
membranes.     Thcv  must  be  carefullv  excised  and  their  leases  cauterizietl 
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Fig.  431. 


Primary  angeinma  of  the  conjunctiTa  is  a  rare  disease,  the  growth  ueuall; 
originatiug  in  the  lid.  It  is  a  ooni^nital  afiection,  and  ia  to  be  treated  in  the  same 
way  fa  aiigeiotna  of  the  lid  or  orbit. 

The  euMlic  lumori  oceaaiontilly  met  with  in  the  conjunctiTa  generally  originate 
in  (Ulaled  lymphatics  or  in  pre-existing  glands.  Large  cysts  beneath  the  conjunc- 
tiva are  furmed  bv  the  uysticercus  cellulosce.  Their  contents  axe  usually  a  pellucid 
fluid.  Where  possible  they  should  be  carefully  dissected  outwitb  the  cyst-wall  intact. 

Lipomala  occur  beneath  the  conjunctiva  of  the  fornix  or  of  tlie  eyeball,  and 
are  generally  situated  near  the  outer  canthus.    They 
are  fxingenital,  yellow  in  color,  and  soft  in  consist- 
ency, and,  if  desired  by  the  patient,  are  very  easily 
removed. 

Amyloid  diteiuf  of  the  conjunctiva  is  not  a  true 
tumor,  but  a  diffuse  inKltration  and  d^eneration  of 
the  conjunctiva  and  subconjunctival  tissue.  It  ^rows 
very  slowly,  and  rarely  involves  the  ocular  conjunc- 
tiva. The  PROON'Ositt  is  good,  and  the  only  tbeat- 
MBXT  is  complete  extirpation.  A  small  section  cut 
from  such  a  jn»wth  readily  shows  the  distinguishing 
reaction  to  i<idino  and  sulphuric  acid. 

Dermoid  (untora  are  flat  or  rounded  erowths  of 
solid  conaiatence  on  the  eyeball,  situated  partly  in 
the  ocular  conjunctiva  and' partly  in  the  cornea,  and  D«n 
they  are  very  intimately  connected  with  the  cornea. 
They  are  white  or  yellowish -white  in  color,  covered  by  epidermis  and  occasionally 
by  lon^  hairj,  and  resemble  closely  in  utructure  the  true  skin.  They  are  always 
congenital,  and  are  sometimes  associated  with  coloboma  of  the  eyelid.  They  arise 
either  from  a  ftetal  invagination  of  the  external  germ-layer  or  a  circumscribed 
adhesion  between  the  amnion  and  the  surface  of  the  eyeball.  They  are  easily 
removed  by  excision  with  a  sharp 
Beer's  kuife,  carefully  dissecting  the 
growth  from  the  cornea  and  sclera, 
and  covering  the  wound  by  drawing 
the  conjunctiva  over  it  (Figs.  431-433). 

Fig.  432, 


■JL  (Bull). 


Fio.  433, 


Dermoid  tumon  of  con]iin<-Ilvii  and  conies  (Bull). 

Epithelioma  originating  in  the  conjunctiva  is  almost  ahvays  found 
fit  the  linibiis.  It  fomis  a  iion-pigraente*!,  flat,  sessile  tmiior  with  a  bniad 
Imiw,  usually  situatetl  on  the  misal  or  temjtural  side  of  the  cornea.  It 
remiiins  for  a  long  time  confined  to  tlic  superficial  layers  of  the  con- 
jiinctiva  and  cornea,  and  shows  a  marked  t<mdenc>'  to  ulcemtion.  If 
such  u  tumor  be  seen  early  and  be  found  to  be  strictly  superficial,  it  is 
possible  U>  remove  it  entire,  and  then  tli»'  wound  should  lie  thoroughly 
cauterized.  If,  however,  it  have  frnvwn  extensively  superficially  or  liave 
involved  the  deeper  tissues,  the  only  thing  to  aiivi.se  is  an  immediate 
cniic^leation  and  exenteratitm  of  the  entire  orbit. 
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Primary  sarcoma  of  the  conjunctiva  also  almost  invariably  Ik-vul- 
in  the  limbus,  and  is  here  generally  pigmented,  becau!!^*  of  the  pre^eiKi 
of  pigment  in  this  region  normally.     A  sarcoma  gn^ws  more  id  hripht 
than  in  breadth,  and  has  a  relatively  narrow  base,  so  that  it  appears  a^f  a 
dark,  prominent,  mushroom-like  growth  which  may  ei>ver  a  larpv  |»ri 
of  the  cornea.     A  sarcoma  grows  more  rapidly  than  an  epithelitinui, 
sometimes  attains  an  enormous  size,  and,  except  in  the  ven*  l)e^nninp 
always  demands   a  most  radical  operation.     In   these   csiseti  of  ni|ml 
growth  the  eyeball  must  be  removed,  even  if  the  visual  power  U«  siill 
fairly  good.     Sarcoma  is  more  apt  to  involve  the  eyeball  thmi  epitlK- 
lioma,  and  is  much  more  likely  to  return  in  the  orbital  tissu<». 

Fibromata  and  osteomata  are  of  extreme  rarity  in  the  <M)njiinctiva. 
They  are  annoying  from  their  size  and  weight,  and  should  early  U 
removed.     They  show  no  tendency  to  return. 

Symblepharon. 

Symblepharon  is  a  cicatricial  adhesion  between  the  conjunctiva  c»f  thi* 
eyelids  and  the  conjunctiva  of  the  eyeball,  and  occasionally  the  oomta. 
This  may  be  partial  or  complete — that  is,  it  may  extend  from  the  eiliarj- 
margin  of  the  lid  to  the  cul-de-sac,  and  from  one  end  of  the  lid  to  tin? 
other — or  the  adhesion  may  consist  of  one  or  more  bamls,  more  or  l<>? 
tendinous  in  appearance,  running  from  the  lid  to  the  eyeball.  TIm-^ 
sometimes  admit  of  a  probe  l)eing  passed  beneath  them.  If  the  aillii^- 
sions  be  complete  between  one  or  both  lids  and  the  eyeball,  and  exuml 
to  the  cul-de-sac,  the  case  cannot  be  cured  by  o|)erative  interference',  anJ 
should  either  be  left  untouched  or  the  eveball  should  be  reniovinl  an<l 
the  orbital  cavity  closed  by  stitching  the  lids  together. 

Etiotxkjy. — Any  circumstance  which  can  give  rise  to  the  fi>rmatiMnof 
raw  surfaces  on  the  pal{)ebnd  and  ocular  conjunctiva;  will  <^uise  syin- 
l)lepharon.  Hence  the  most  frequent  causes  are  burns  bv  the  action  <if 
heat  or  molten  metal  or  caustic  substances.  A  symblepharon  may  al?o 
be  caused  by  operations,  by  ulcers  of  all  kinds,  and  even  by  diphtlicritic 
conjunctivitis. 

The  contraction  of  the  conjunctiva  which  occurs  aa  a  result  of  lx%  gnulual 
slirinking,  which  is  so  often  seen  after  granular  lids  or  trachomu,  is  not  a  truo 
syniblepliaron,  because  there  is  no  adhesion  between  two  rawKurfaces,  hut  in  rathi-r 
a  narrowing  of  the  cul-de-sac.  In  advanced  cases  of  this  nature  the  fornix  ccjur*n 
to  exist,  and  the  conjunctiva  of  the  lids  extends  directly  to  the  eyeball.  Such  rax** 
do  not  admit  of  operative  interference. 

TuKArMENT. — If  the  adhesion  between  the  lid  and  the  eyelwill  n»n- 
sist  of  a  single  tendinous  band,  reaching  from  the  lid  to  the  gloU*  ami 
usually  involving  tiie  corneal  margin,  Arlt's  operation  geiu»rally  givis 
sjitisfac^tory  results.  The  tip  of  the  attachment  to  the  eyeball  is  gras|ie<l 
with  toothed  forceps,  and  the  band  is  dissected  away  from  the  glijlw  as 
far  as  the  cul-de-sac,  leaving  a  raw  surface  on  the  ball.  A  suture  aniinl 
with  two  licedles  is  then  passed  through  the  free  end  of  the  fnenum.nmi 
the  needles  an^  then  pushed  through  the  cul-de-sac  to  the  surface  of  \\w 
i^kin,  the  ligature  is  dniwn  tight,  and  the  two  ends  are  tie<l  over  a  hit  nf 
plaster  or  rubber  tubing.  This  brings  the  ejuthelial  surface  <»f  thr 
frieuuni  next  the  raw  surface  of  the  eyeball.  This  niw  surface  is  next 
c()vere(l  over  by  dissecting  up  and  bringing  down  flaps  of  conjunrti\i 
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from  either  side.  A  glass  nhell  may  then  be  iusertcd  and  worn  over  the 
eye,  so  as  tu  aid  in  preventing  undue  contraction. 

If  the  Bvmblepharoa  be  more  eit^nnire,  this  operation  will  not  suffice,  and 
reaort  munt  Be  had  to  one  of  the  many  plastic  operatioDs  devised  by  Teale,  Knapp, 
and  others.    In  eveiy  case  the  adhesive  bands  are  to  be  dissected  free  from  the 
eyebal)  as  far  au  the  fornix,  and  the  raw  eurfuce 
on  the  eveball  is  then  to  be  covered,  leaving'  Fio.  434. 

Ihftt  on  tte  lid  to  talce  care  of  itself 

Tcale't  operaiion  consists  as  follows  (t'igH. 
434,  435,  and  436):  An  incinion  is  to  be  made 
through  the  adherent  lid  in  a  line  correspond- 
ing  to  the  margin  of  the  concpaled  cornea,  and 
the  lid  is  then  to  be  diuseeted  from  tlie  eye  a» 
far  as  the  fornix  (Fig.  434).  Two  flaps  of  con- 
junctiva are  then  formed — one  from  the  sur- 
face of  the  globe  near  the  inner  extremity  of  A 
the  raw  surlace,  the  other  from  the  surface  of 

the  globe  near  the  outer  extremity,  the  apex  of  each  passing  toward  the  upper  sur- 
face of  the  eyehall  (B  and  C,  Fig.  436).  These  flaps  are  carefully  dissected  from 
th«  globe  until  they  are  free  enough  to  stretch  across  the  chaam  without  great  ten- 
jion,care  being  taken  to  leave  a  sufficient  thickness  of  tinsue  near  their  bases.  The 
two  flaps  thus  made  are  then  adjusted  in  their  new  situation  (Fig.  436).  The  inner 
flap,  B,  is  stretched  across  the  raw.surface  of  the  eyelid,  while  the  outer  flap,  C,  n 


Fio.  435. 


Fig.  438. 


Tesle'i  opcrstfon  for  lymbk-phBroii. 


made  to  cover  the  raw  surface  of  the  eyeball,  and  both  are  stitched  to  healthy  con- 
juncliva  at  their  apices ;  and  thus  the  two  flaps  are  dovetailed  into  the  wound. 
The  margins  of  the  gaps  whence  the  flapa  were  taken  are  sutured.  The  apex  of 
tisitue  left  attached  to  the  cornea  soon  atrophies. 

The  transplantation  without  pedicle  of  pieeen  of  htnlthy  eonjunetiva 
from  the  human  eye  or  from  the  rabbit's  pye,  or  of  the  biiooal  mucous 
membrane,  to  cover  the  raw  surface  on  the  cyctMill  made  by  the  detach- 
ment of  tlie  adhesive  liands,  is  anutlier  nietliml  cmjiloyed  for  the  euro  of 
uvrablepliaron  which  somotimcH  gives  satisfactory  results  in  im\  cases. 
Wolfe  of  Glasgow  was  the  first  to  reoommend  this  method. 

Ankyloblepharon  is  a  more  or  less  extensive  cicatricial  adhesion  of 
the  edges  of  the  eyelids  to  each  other.  It  may  be  either  partial  or  total, 
and  often  coexists  with  symblcpharon,  the  same  injury  luiving  given  rise 
to  both  these  conditions.  The  effect  of  ankyloblepharon  is  to  diminish 
the  length  of  the  palpeliral  fi.'i.siire  and  hin<ler  the  movements  of  the  lids. 

Etiouigy. — The  most  frequent  cflusns  of  ankylobleplianm  arc  chem- 
ical and  mechanical  injuries,  such  as  burns  or  scalds  from  hot  fluids  or 
molten  metals,  strong  acids,  etc.  Blepharitis,  accompanied  by  idcerations 
at  the  edges  of  the  lids,  may  prwhiee  it  if  the  ulcers  be  opjiosite  each 
other  on  the  lids  and  if  the  eyes  be  kept  ck)sed  for  any  length  of  time 
by  a  bandage. 
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Treatment. — Before  operating  for  the  relief  of  ankyloblepharon  we 
must  a^ertain  whether  syniblephuron  also  exists,  and,  if  so,  how  exten- 
sive it  is ;  for  if  the  lid  1h?  adherent  to  tlie  cornea,  very  little  benelit  can 
be  expected  from  an  operation.  If  the  adhesion  extend  as  far  as  either 
canthu»,  the  edges  of  the  lids  must  not  only  be  separated,  but  the  canthiu 
must  be  eovered  by  a  lining  of  conjunctiva,  or  else  the  adliesion  will 
form  there  i^in. 

If  a  itnaW  opening  exist  at  or  near  the  caolbus,  and  the  adhesion  be  paitill. 
and  confined  Co  either  angle,  a  probe  should  be  nasaed  through  the  upeniiig  udi' 
the  lid  to  determine  the   presence  __ 
Fio,  437.  bands  of  adlii«ion  to  tlie  eyeball  (Fig, 

— ~ 437).     A  gTooTed  director  may  then  b* 

pa&sed  through  the  hole  and  the  adh«- 
aion  between  the  lids  carefully  divided. 
If  there  be  no  Bymblepliaron,  a  imtll 
Htrip  of  conjunctiva  from  the  lidorcul- 
de-aac  may  then  be  traosplanted  t«  tiie 
edge  of  one  of  the  lids  and  stitched  in 
iiusitioa.so  as  to  cover  it  with  an  epitbe- 
~^--.  lial  surface  and  prevent  readhesion. 

Relief  of  ukyloblephuun  (L»w«on).  When  symblepharon  is  pretient  with 

tlie  ankyloblenfaaron,  the  extent  of  the 
former  will  enable  us  to  decide  wiielhcr  an  operation  will  be  of  any  i>ractical  value. 
If  the  ankyloblepharon  be  total,  no  operation  is  justifiable,  as  extensive  adbeaiODI 
between  lida  and  eyeball  are  always  present  and  the  cornea  is  scrioualy  involved,  -r 


eaiODI    S 
ved.-^ 

■r  the 


DlSBABBS   OF   THE  LaCHBYMAL  APPARATUS. 

The  only  malformation,  ho  called,  of  the  lachrymal  gland  of  whieh  i 

knowledge  is  rather  ii  displacement  or  dislocation  than  a  true  nmlforinution,  i    

seems  to  be  due  to  an  undeveloped  or  relaxes!  condition  of  lis  enveloping  capsnla    ' 
In  this  condition  the  gland  prenents  beneath   the  ocular  conjunctiva  over  the 
insertion  of  the  exlemal  rectus  muscle,  causing  a  visible  protuberance  and  some 
interference  with  the  mobility  outward  of  tiie  eyeball.     If  it  produce  great  annoy- 
ance, the  displaced  gland  may  be  removed  through  an  incision  in  the  conjunctivi. 

Dacryo-adenitis,  or  inflammation  of  the  lachrrnial  gland,  may  \ 
acute  or  chronic  in  clianictor.  If  the  former,  it  nipidly  develops  ial 
an  ahscejts. 

The  SYMPTOMS  consist  in  the  appearance  of  a  firm,  nodulated,  im- 
movable swelling  at  the  upper  and  outer  angle  of  the  orbit ;  redness  and 
piiffinena  of  the  upi>er  lid,  causing  the  lid  to  unx)p;  injection  and  chemot^is 
of  the  conjunctiva;  tenderness  on  pressure  of  the  gland  and  neighboring 
orbital  margin ;  dull  pain  :  and  ])ossibly  displacement  of  the  eyeball 
downward  and  iuward.  The  inflammation  may  develop  rapidly  into  an 
abscess  with  all  the  nigns  of  suppuration ;  the  abseeHS  points  and  dis- 
charges usually  through  the  skin  of  tlie  lid  near  the  external  (tanthiULj 
though  it  may  do  so  through  tlie  coujuucttval  cul-de-nac.  9 

Etii)I.(h:v. — Dacryo-adenitis  may  be  due  to  cold,  to  traumatism,  in 
purident  conjunctivitis,  to  orbital  cellulitis,  or  to  jieriosHti.s  of  the  orbit.' 

Treatment. — This  consists  in  the  use  of  hot  fomentations  and  in 
free  incisions  into  the  swollen  gland  through  the  skin  of  the  lid  beneath 
the  orbital  margin  or  through  the  conjunctival  enl-de-sac.  If  an  abscess 
of  the  gland  have  perfonite<l  spontaneously  through  the  lid,  it  may 
leave  a  iiennanent  fistula.  This  should  be  treated  by  making  and  main- 
taining a  free  opening  into  the  glaud  through  the  conjunctival  forniXf 
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and  then  slitting  up  the  iistulous  tract  on  a  grooved  director  and  treating 
it  as  any  other  fistula. 

Cystoid  Diseaae  of  the  Gland. — Cysts  of  the  lachrymal  gland  are 
of  rare  occurrence. 

The  SYMPTOM  of  such  a  cyst  is  the  appearance  of  a  small,  elastic 
swelling  at  the  upper  and  outer  angle  of  the  upper  lid.  When  the  lid  is 
everted  the  cyst  appears  as  an  elastic,  fluctuating  swelling,  which  increases 
rapidly  in  size  if  the  patient  weep  or  if  the  conjunctiva  be  irritated. 
It  is  due  to  the  stoppage  of  one  or  more  of  the  excretory  ducts  of  the 
gland. 

The  TREATMENT  should  consist  in  making  an  artificial  opening  on 
the  inside  of  the  conjunctiva  by  removing  a  portion  of  the  cyst- wall,  so 
that  the  secretion  may  have  free  exit. 

Tumors  of  the  Lachrymal  Gland. — Tumors  or  new  growths  origin- 
ating in  the  lachrymal  gland  are  of  extremely  rare  occurrence.  Almost 
all  the  cases  hitherto  reported  have  been  instances  of  extension  of  the 
new  growth  from  the  connective  tissue  of  the  orbit  or  the  periosteum  to 
the  gland.  Cases  have  been  reported  of  all  the  various  pathological  new 
growths  occurring  in  the  gland,  the  most  frequent  being  sarcoma. 

The  SYMi*TOMS  are  the  same  for  all  these  neoplasms — pain  and  swell- 
ing in  the  orbit  and  upper  lid  and  displacement  and  protrusion  of  the 
eyeball. 

Treatment  consists  in  extirpation  of  the  lachrymal  gland,  which 
should  be  done  as  soon  as  possible  after  the  nature  of  the  disease  has 
been  recognized. 

If  the  frrowth  appear  to  have  originated  in  the  gland,  the  operation  i8  done  as 
follows :  'The  lids  are  put  on  the  stretch  at  the  external  cantnus,  and  the  com- 
misHure  is  divided  by  a  horizontal  incision  from  half  an  inch  to  an  inch  in  length. 
The  skin,  muscle,  and  tarso-orbital  fascia  at  the  outer  third  of  the  lid  are  then  to 
be  divided  by  a  curved  incision  just  beneath  the  superior  orbital  margin,  the  outer 
end  of  which  should  join  the  outer  end  of  the  horizontal  incision.  This  makes  a 
triangular  flap  which  is  displaced  inward,  and  an  entrance  into  the  orbit  is  thus 
made,  and  the  gland  is  easily  reached  with  a  hook,  pulled  forward,  carefully  sep- 
arated from  its  attachments,  and  removed.  The  wound  should  then  be  cleansed, 
and  after  all  bleeding  has  ceased  it  should  be  closed  by  deep  sutures,  which  should 
include  the  divided  tarso-orbital  fascia  and  the  edge  of  tne  periosteum,  so  as  to 
avoid  the  subsequent  occurrence  of  ptosis. 

The  Lachrymal  Oanalicuu,  Sac,  and  Duct. 

Malfomiations, — Among  the  malformations  or  congenital  anomalies 
the  most  frequent  are  duplications  of  the  puncta  and  canaliculi,  and  also 
their  entire  absence.  In  the  C5ise  of  the  latter  any  attempt  to  create  a 
natural  i)as8age  for  the  tears  into  the  lachrymal  sac  generally  ends  in 
failure. 

The  terms  epiphora  and  siillicidium  lachnjmarum  mean  an  overflow  of  tears 
upon  the  external  surface  of  the  lids  and  cheek  from  inability  to  find  exit  through 
the  punctum  and  canaliculus  to  the  lachrymal  sac.  This  may  be  due  to  a  congen- 
ital absence  of  the  puncta  or  to  their  displacement  by  inversion  or  eversion  of  the 
lids  from  disease,  or  to  traumatism,  or  to  some  obstruction  in  the  nasal  duct.  In 
many  cases  this  may  be  relieved  or  entirely  cured  by  slitting  up  one  or  both  canal- 
iculi  from  the  puncta  to  their  opening  in  the  lachrymal  sac,  which  is  done  in  the 
following  way :  The  operator  should  stand  behind  the  patient,  using  his  right  hand 
for  the  nght  eye  of  the  patient,  and  the  left  hand  for  the  left  eye.  A  probe-pointed 
Weber's  Knife  is  then  introduced  vertically  into  the  lower  punctum,  and  immedi- 
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ately  turned  iuto  the  horizontal  plane,  with  the  edge  directed  upward  and  alightJi 
backward  toward  the  eye,  and  the  knife  is  immediately  pushed  toward  the  uiediu 
line  until  the  point  stribes  the  lachrymal  bone.  A  probe  may  then  be  pai«td  iibj 
the  aac  and  down  into  the  duct,  and  the  presence  of  any  obatruction  ai  unif  de- 
tected. The  incised  canaliculus  should  be  kept  from  cloaing  by  the  daily  psiiafr 
of  the  probe  until  the  cut  edges  have  healed. 

Daoryo-cyatitia,  or  iDflamnmtion  of  Uie  lachrymal  sac,  is  of  two 
kindg — catarrhal  and  purulent.  The  former  in  called  mui^iefli;  awl 
always  exists  in  connection  with  catarrh  of  the  nose  or  c<)DJanctiva.«r 
both. 

The  SYMPTOMS  b^n  with  epiphora,  followed  by  slight  and  occasional 
awelliog  in  the  region  of  tlie  Lachrymal  sac,  and  slight  oozing  uf  a  fen 
drops  of  a  turbid,  viscid  mucus,  which  is  increased  in  amount  by  pn^un 
over  the  sac.  This  catarrhal  condition  may  exist  for  a  loug  time  with- 
out change,  but  sooner  or  later  it  develops  into  the  purulent  form,  with  all 
the  symptonig  intensified,  and  the  dischai^  is  purulent.  When  j)n-»«nn 
on  the  sac  succeeds  in  emptying  it  downward  through  the  uose,  there  ie  m< 
stricture ;  hut  if  the  sac  can  only  be  emptied  through  the  puncta,  there  i' 
a  stricture  somewhere,  and  usually  at  the  juncture  of  sac  anil  duct.  Tbc 
purulent  form  may  at  any  moment  assume  the  type  of  acute  phl^nioDMb 
inflammation  and  abscess,  with  severe  pain,  the  appearance  of  a  banl, 
tense  tumor  over  the  sac,  which  is  acutely  sensitive,  great  swellinf;  nl' 
the  lids  and  neighboring  parts,  with  a  red,  glistening,  tense  condition  m' 
the  skin,  and  in  severe  cases  complete  closure  of  the  lids.  Thi.s  vtmd\- 
tion  of  phlegmonous  inflammation,  if  lef^  to  itself,  cnd.s  in  ulcerating! 
through  the  skin  just  below  the  level  of  the  internal  canthal  liganicnt. 
and  in  the  formation  of  a  lachrvmal  fistula. 


Etioixxjy. — Dacryo-cystitis  is  almost  always  cause<l  by  extension  nf 
dipcase  fmm  the  noso,  either  a  nasopharA-ngeal  catarrh  or  a  pcrios'liti.s 
with  actual  liouc  disease  of  the  duct.     Jlore  rarely  it  has  been  known 
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to  arise  from  purulent  conjunctivitis  and  from  caries  of  the  lachrymal 
bone  and  ethmoid  labyrinth. 

Tbeatment. — Our  efforts  should  be  directed  toward  preventing  the 
onset  of  the  phl^monous  attack.  When  tlie  condition  is  that  of  muco- 
cele, one  or  both  canaliculi  should  be  incised,  the  sac  emptied  of  its  con- 
tents aud  washed  out,  and  a  probe  passed  into  the  duct.  If  a  stricture 
l>e  present,  it  is  found  usimlly  at  the  junction  of  the  sac  and  duct,  and 
must  be  divided. 

The  aui^eon  standa  behind  the  patient  and  introduces  a  long  probe-pointed 
Weber's  knife,  with  malleable  shaft,  into  the  canaliculus,  and  pushes  it  along  until 
its  point  IB  in  contact  with  the  lachrymal  Iwne.  Then,  keeping  the  point  preased 
A^inst  the  lachrymal  bone,  the  handle  is  rapidly  brought  up  to  the  perpendicular 
with  the  edge  forward,  and  then  driven  straight  down  through  sac,  stricture,  and 
duct  to  the  Boor  of  the  nose.  If  the  stricture  be  found  to  be  tense  and  broad,  this 
tnanCBUvre  muHt  be  repeated  several  times  with  the  edge  of  the  knife  turned  in  dif- 
ferent directions,  so  as  to  divide  the  stricture  several  times.  Then  a  Theobald 
inflexible  steel  probe  of  large  size  (No.  1 2  or  14)  should  be  passed,  exactly  as  waa 
the  knife,  to  the  bottom  of  the  duct.  If  these  directions  be  carel\illv  followed,  no 
false  passage  will  be  made  (Fig.  439).  The  probe  should  be  passed  daily  until  the 
lips  of  the  wound  have  become  glazed  over,  and  the  sac  and  duct  should  be  irri- 
gated with  an  antiseptic  astringent  solution  until  all  secretion  has  ceased. 

If  the  case  be  one  of  phlegmonous  dacryo-cystitis,  our  6rst  eSbrts  should  be 
directed  toward  allaying  the  acute  inflammation,  which  is  done  by  the  continuous 


Uelhod  of  InseitinR  Bninnsn>  probe  {Nonis  and  Oliver). 

application  of  hot  bichloride  fomentations  (t :  r)000),  and  the  pain  should  be  relieved 
by  anodynes.  If  we  succeed  in  doing  tliisi  before  the  opeurrence  of  a  fistula,  these 
casea  do  well  As  soon  as  the  acute  swelling  aud  tenderness  have  subsided  and  the 


ig&tioQ  and 
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Euocta  can  be  seen,  one  or  both  canaliculi  are  to  be  incised,  and  the  a' 
e  thon)ughIf  divided  as  belbro  directed.    Tlien  a  thorough  irrigation  of  the  i 
and  duct  through  to  the  nose  with  hot  bichloride  solution  should  be  done,  and  tbi$ 
should  be  followed  by  the  pasaage  of  the  steel  probe  as  before.    The  irrigation  and 
probing  should  be  done  daily  for  ten  days  or  two  weeks,  and  then  at  longer  ii 
vbIs,  and  the  hot  fomentations  should  be  continued  aH  long  as  any  acut«  inf 
tory  symptoms  reniain, 

Diseases  of  the  Cornea. 
The  diseases  of  the  cornea  which  require  surgical  interference  would  scarcely 
come  under  the  care  of  a  general  eurgeon.  The  ordinary  forms  of  keratitis,  ulctr, 
and  absceHS  of  the  cornea  do  not  come  nithiu  the  c^cope  of  this  work,  hut  a  few 
brief  rernarlta  in  regard  to  thoje  affectiona  of  the  cornea  which  demand  the  aid  ah 
the  knife  may  not  be  out  of  place  here. 

Conioal  Cornea,  or  Eeratoconua. — This  is  ao  alteration  in  tbe 
natural  curvature  of  the  cornea,  so  tbat  it  becomes  comnpicuouisly  conical, 
without  any  alteration  in  its  transparency.  It  is  not  an  inflammatory' 
process,  l)ut  iin  atropLy  of  the  corneal  &iiDstanc«.  The  conicitj-  may  be 
more  or  less  globular,  and  the  apex  of  the  cone  may  be  central  or  more 
or  less  peripheral.  The  disease  is  generally  met  with  in  young  people, 
is  of  slow  prtvgress,  and  sometimes  is  spontaneously  arrested.  There  is 
sometimes  pain  ;  there  may  be  marked  symp- 
Fio.  4411  turns  of  asthenopia;   and  the  vision    for  ail 

distances  is  much  impaired  and  cannot  be 
improved  by  glasses,  because  of  the  discom- 
fort occasioned  by  them  (Fig.  440),  Various 
surgical  procedures  liave  been  essayed  either 
to  improve  the  vision  or  to  correct  the  de- 
formity. Iridectomy  and  indodeeis  have  been 
recommended,  the  object  being  to  displace  tbe 
pupil  toward  the  periphery,  and  then  supple- 
ment it  by  tattooing  the  apex  of  tJie  cone. 
X  a  small  ili«k 


(Bull). 


Bowman  advised  trephining  the  apex  of  the  cone  and 
of  corneal  titwue,  leaving  the  opening  to  close  by  granulati 
gubaequent  iridectomy.  Another  method  is  to  cauterize  the  apex  with  the  actuid 
or  galvano-cautery,  and  repeat  the  burning  until  a  suitable  effect  is  gained.  Per- 
foration of  the  cornea  and  prolajiBe  of  the  iris  are  apt  to  occur,  and  iridectomy  will 
then  become  neceaaary.  A  simpler  method  is  the  excision  of  a  small  piece  of 
cornea  and  the  closing  of  the  wound  by  very  fine  sutures. 

Fio.  441. 


Staphyloma  of  the  Comea, — This  deformity  is  usually  the  result 
of  extensive  ulceratiou  and  perforation  of  the  cornea  with  prolapse  of 
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the  iris,  and  appears  as  an  irregular  conical  or  rounded  protul^erance 
which  is  more  or  less  opaque.  It  may  be  either  very  vascular  or 
entirely  devoid  of  visible  blood-vessels  (Figs.  441,  442).  The  intra- 
ocular tension  is  usually  increased. 

The  protrusion  may  be  excised,  and  the  lar^e  opening  closed  by  introducing 
RUtures  tiirough  the  ocular  conjunctiva  and  drawing  the  latter  over  the  hole  in  the 
eyeball,  but  the  safer  procedure  is  to  enucleate  the  eyeball,  especially  if  the  patient 
lie  an  adult,  as  sympathetic  ophthalmia  has  been  known  not  infrequently  to  follow 
excision  of  a  corneal  staphyloma. 

Morbid  Growths  of  the  Cornea. — It  is  still  doubtful  whether 
tumors  originate  primarily  in  the  cornea.  We  meet  with  fibroma,  sar- 
coma, epithelioma,  papilloma,  and  dermoid  tumors.  The  latter  are 
congenital,  involve  the  limbus,  and  start  from  the  conjunctiva,  as  does 
the  epithelioma.  Leprous  nodules  and  tuberculous  deposits  have  been 
reported  as  occurring  in  the  cornea.  The  papillomata  and  the  dermoid 
tumors  mav  be  excised  and  do  not  return,  but  in  all  cases  of  sarcoma 
and  epithelioma  the  eyeball  should  be  enucleated  at  once. 

Iritis  and  Irido-cyclitis. 

The  anatomical  connection  between  the  iris  and  the  ciliary  body  is 
so  intimate  that  disease  of  the  one  is  very  apt  to  involve  disease  of  the 
other.  This  is  particularly  true  when  iritis  or  cyclitis  is  due  to  some 
constitutional  cause  like  syphilis  or  rheumatism,  and  also  in  the  case  of 
tumors.  One  of  the  most  frequent  mistakes  in  diagnosis  made  by  the 
student  and  general  practitioner  is  in  confounding  iritis  with  some  other 
ocular  disease,  usually  conjunctivitis ;  but  if  due  attention  be  given  to 
the  symptoms  of  inflammation  of  the  iris  as  here  enumerated,  such  a 
mistake  is  not  likely  to  occur. 

Iritis  is  an  inflammation  of  the  iris,  with  infiltration  of  its  tissue  and 
more  or  less  marked  exudation  upon  the  anterior  and  jK)sterior  surfaces 
of  the  iris,  mainly  the  latter,  and  into  the  anterior  chamber. 

The  SYMPTOMS  which  are  usually  ))resent  in  all  forms  of  iritis  are  as 
follows  :  Circumcorneal  injection  ;  haziness  or  turbidity  of  the  aqueous 
humor ;  swelling,  discoloration,  and  sluggishness  or  immobility  of  the 
iris ;  irregularity  in  shaj>e  or  size  of  the  pupil ;  impaired  vision  ;  photo- 
phobia ;  lachrymation ;  and  {xiin. 

The  distinguishing  }K>int  between  iritis  and  conjunctivitis  is  the  cir- 
cumcornecd  or  e.Uiary  injection.  There  are  two  very  common  varieties 
of  ocular  injection,  which  must  be  thoroughly  diiferentiated  so  as  to  be 
recognizeil  at  a  glance.  The  most  frequent  of  these  is  the  conjunctival 
injection,  consisting  of  long,  sui)erficial,  tortuous  vessels,  running  from 
the  fornix  toward  the  cornea,  which  are  indirectly  branches  of  the 
external  carotid.  They  are  always  present  in  conjunctivitis,  and  are 
darker  in  color  than  the  vessels  met  witli  in  the  circumcorneal  injection. 
The  second  injection  is  the  ciliary  or  circumcorneal,  consisting  of  short, 
<Ieep,  straight  vessels,  rarely  more  than  one-sixteenth  of  an  inch  long, 
j)ink  or  scarlet  in  color,  which  form  a  more  or  less  complete  zone  imme- 
diately anmnd  the  corneal  margin.  They  are  branches  indirectly  of  the 
internal  carotid  through  the  medium  of  the  ciliary  and  ophthalmic 
arteries,  and  are  j)resent  in  keratitis,  iritis,  and  cyclitis,  but  are  never 
present  in  conjunctivitis. 
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The  roUowing  points  of  difTerential  diHgnoBiH  are  veiy  nccedxarv  to  remraibeT 
to  enable  ub  to  distinguish  between  conjunctivitis,  keratitia,  anil  iritis.  1qit«. 
junctivitis  there  \»  always  injection  of  the  inner  aurface  of  the  e^cliil^,  a*  nrlls 
of  the  ocular  conjunctiva,  and  in  the  latter  the  injected  vessels  are  suptrfiml, 
long, and  tortuous, and  movable  under  the  fineer.  lliere  is  usually  eome  leereiluTi 
of  muco-pUH  and  more  i>r  less  swelling  of  the  lids. 

If  the  cornea  be  involved,  besides  the  injection  of  the  short,  deep.  stni|cbt  tft- 
sels  around  the  corneal  margin  there  is  either  infiltration  of  the  tran^i'M^m  ■.'nmn 
or  loss  of  substance  as  in  an  ulcer,  or  both.  There  may  also  bi;  loss  of  bnlliaoi7 
of  the  corneal  surface  and  the  presence  of  a  conjunctival  injectiim. 

If  the  iris  be  involved,  beuidea  the  eircumconieal  injection  tlic  other  yvnipionii 
OS  previously  given  are  present.  Id  rare  cases  conjunctivitiit  and  iritis  corii^. 
and  then  we  meet  with  the  double  injection, 

Pfagfir  irititt  is  the  most  fretuK-nt  variety  of  iritii^,  on(!  i;*  alwiiys 
markiKl  by  the  presonc*  of  tlie  alwvc  symptoms.  Serri»M  irittK  is  only 
one  form  of  the  jtla^tic  variety,  and  its  presence  is  ustially  imliniteil  by 
the  ap{>earancc  of  punctate,  brownish  deposits  on  tlie  |H»sterior  ^urTai'e 
of  the  cornea.  The  exudation  in  pliLstic  iritis  is  mainly  fttmi  the  jiostc- 
rior  surface  of  the  iris,  and  tltis  fibrinous  exudation  {>hies  tbe  iris  to  thf 
capsule  of  the  lens  and  eaiiKes  the  adhesions  kiiowu  ns  "iMistorior 
synechiic,"  wliich  account  fVtr  the  irr^ularity  in  the  slia|H-  of  llie  pupil 
and  the  more  or  less  marked  immobility  of  the  iris. 

If  the  plastic  iritis  be  of  the  rheumatic  or  goutj-  variety,  in  adilition  to  llw 
usual  symptoms  a  gelatinous  or  spongy  deposit,  highly  fibrinouH  in  character,  i* 
usually  found  in  the  anterior  chamber,  which  in  Revere  cases  is  apt  to  block  tht 
pupil  and  may  even  fill  tlic  anterior  chamber.  In  thin  type  of  the  dii>e«i>e  the 
inflammation  is  not  confined  to  the  iria,  but  also  invulvex  tbe  ciliarj  body  wul 
choroid. 

Purulent  irUin  is  a  rare  dic^ase,  and,  wlien  not  due  to  traiiniati.um.  i« 
usually  of  metastatic  origin  or  extendi  to  the  iris  from  the  intlaniiiJ 
choroid.  When  the  purulent  process  is  confine*)  to  the  iris,  it  is  almit4 
always  of  traumatic  origin  from  some  perforating  wound  of  cornea  anJ 
iris.  In  addition  to  the  gcnend  symptoms  of  irititt,  we  also  lind  small 
abscesses  in  tlic  iris  tissue,  and  occasionally  hifpopyon  or  pu8  at  the 
bottom  of  the  anterior  chamber  (Fig.  44-3). 

Oummafoui  iritin,  or  gamma  of  the  irU,  is  by  no  means  a  rare  affec- 
tion, and  is  met  with  only  in  syphilitic  patients.  The  tt'rm  "  «)-|)Iiilitii' 
iritis"  should  be  contine<l  to  ttis  fomi 
of  the  disease,  characterized  by  the  prps- 
cnce  of  a  gumma  in  the  tissue  of  tlie  iris 
either  at  the  Hiiliin<'ter  mai^in  or  at  tlw 
perijilierv,  and  presenting  ns  a  distinct 
yellowisn  elevation,  which  is  iisiially  xii.'- 
cularized  from  base  to  summit.  lu 
^^^^^^^^  syphilitic   |)atients   the  iritis    present  is 

>^K^^E^  generally  of  the  plastic  typo,  and  iliffi'is 

^"''^"^  ill    no   respect   from   any   other  vk/k  of 

plastic   iritis;  but  a  gumma  of  the  iris 
''^'iViitt^If™'Hmu'i["V(K>imu^^  gives  a  ilistint^tive  clmrocter  to  tlic  ca^'. 

and   hence  the   name  "sypliilitic  iritis" 
should  lie  confiniil  to  this  lypc  of  the  disea.sc. 

Tii/iri-pii/itiiH  irifiM  conies  more  proiieriy  under  the  head  of  Tumors  of 
the  Iris,  and  will  be  there  considere<i. 
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ExioixXrY. — Iritin  may  l>e  caused  by  long-continued  cold,  and  even 
by  long-continued  exiK)8ure  to  the  heat  and  glare  of  the  sun,  as  in  the 
tropics,  and  is  then  a  purely  locid,  idiopathic  disorder.  The  otiier  local 
causes  are  traumatism  and  sympathetic  inflammation.  By  far  the  most 
common  cause  is  some  general  constitutional  disease,  and  the  most  fre- 
quent of  these  is  syphilis.  Then  follow,  in  the  order  of  freouency,  rheu- 
matism, gout,  acute  infectious  diseases,  tuberculosis,  and  dial)etes.  In 
all  of  these  cjiscs  the  iritis  is  of  the  plastic  tyj)e,  except  in  tuberculosis 
and  in  true  syphilitic  iritis  with  the  development  of  a  gumma. 

Pkoonosis. — The  prognosis  is  generally  very  goiwl,  except  in  bad 
cases  of  rheumatic  iritis  and  in  tuberculous  iritis.  In  the  latter  form 
the  case  ends  in  more  or  less  marked  destruction  of  the  eye. 

Treatment. — This  is  dividcnl  into  local  and  constitutional.  Hot 
fomentations  or  dry  heat  should  be  employed  to  allay  the  inflammatory 
process  and  to  promote  absorption  of  the  plastic  exudation.  Atropine 
should  be  instilled  into  the  eye  to  dilate  the  iris  and  break  up  the  pos- 
terior synechiie,  an<l,  secondarily,  to  allay  i)ain.  The  strength  of  the 
solution  should  vary  from  one  grain  to  four  grains  to  the  ounce,  or  even 
stronger,  according  to  the  severity  of  the  attack,  and  the  latter  should 
also  regulate  the  frecpiency  of  the  instillations.  If  there  be  severe  jiain, 
this  may  often  be  allayed  by  aj)j)lying  cups  or  leeches  to  the  temple. 
The  eye  should  be  protected  from  the  light  by  dark  glasses  or  a  shade, 
hut  never  by  a  bandage,  and  the  room  in  which  the  patient  remains 
should  be  moderately  darkened. 

The  cofMtitutionai  treatment  should  vary  with  the  cau8e  of  the  disease.  If  it  be 
Hvnhilis,  the  treatment  by  mercurials  and  potassium  iodide  should  be  pushed  rap- 
iilly  to  toleration,  in  order  to  forestall  dense  adhesions  or  the  development  of  gum- 
ma'ta.  If  rheumatism  or  gout  be  the  cause,  the  patient  must  be  brought  as  rapidly 
m»  prissible  under  the  influence  of  sodium  salicylate,  salicylic  acid,  or  salol,  in  order, 
if  possible,  to  prevent  the  spread  of  the  disease  to  the  choroid ;  for  if  the  latter 
become  involved,  the  vision  is  usually  permanently  impaired.  There  is  no  special 
treatment  indicated  for  iritis  due  to  diabetes  or  tuberculosis  or  the  acute  infectious 
diseases.    The  local  treatment  is  the  same  for  all  varieties  of  iritis. 

The  surgical  treatment  for  the  results  of  iritis  or  irido-choroiditis  comes  within 
the  domain  of  the  ophtlialmic  surgeon  only,  and  sliould  properly  be  left  to  him. 
The  operations  to  be  advised  consist  of  iridectomy  or  iridotomt/.  In  some  rare  cases 
enucleation  of  the  eye  becomes  necessary  as  a  prophylactic  against  sympathetic 
ophthalmia. 

Q-LAUCOMA. 

Glaucoina  is  the  term  applied  to  a  morbid  condition  or  variety  of 
conditions  of  the  eyeball,  characterized  by  increased  intraocular  tension 
or  hardness  of  the  globe.  It  may  be  either  primary  or  sc»condary, 
inflammatory  or  non-inflammatory,  acute,  suba(*ute,  or  chronic. 

Symi'Tcjms. — The  following  symptoms  are  conmion  to  the  disease, 
though  they  are  not  all  constantly  present  in  each  variety  :  (1)  Increas(Hl 
intraocular  tennion  ;  (2)  change*  in  the  dze  and  nhape  of  ifie  jjupil  and  in 
the  appearance*  and  mobility  of  the  iris ;  (3)  Iomh  of  tranHpareney  in  the 
voi^nea  ;  (4)  ohanr/e  in  the  depth  of  the  anterior  ehamber ;  (5)  turbidity 
of  the  aqueous  and  vitreous  humorn  ;  (G)  engortjement  and  tortuosity  of 
the  conjunctival  and  episcleral  vessels ;  (7)  excavation  or  cupj)ing  of  the 
optic  disk  of  the  "overhung"  variety  and  the  surrounding  "glaucom- 
atous ring ;"  (8)  puhation  of  the  veinn^  and  sometimes  of  the  arteries, 
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on  the  optic  disk;  (9)  pain  ;  (10)  aniesthesia  of  the  coj^neu ;  (11)  dim- 
nutiori  of  central  cimon;  (12)  loss  of  accommodation  ;  (13)  narrotriwjoj 
the  field  of  vision,  generally  of  the  concentric  variety,  and  roost  marked 
on  the  nasal  side ;  (14)  iridescent  virion ,  or  seeing  colored  balos  anwni] 
artificial  lights. 

These  symptoms,  or  such  of  them  as  are  present,  are  always  moet 
marked  in  the  acute  inflammatory  type  of  the  disease. 

Chronic  or  simple,  non-infiammatoi'y  glaucoma  is  the  most  frequent 
type  of  the  disease. 

Causes. — Glaucoma  is  rarely  met  with  before  middle  life.  The 
refraction  of  a  glaucomatous  eye  is  generally  hypermetn>pio,  and  very 
frequently  astigmatic.  In  eyes  predisposed  to  this  disease  an  attack 
may  be  excited  by  mental  worry,  overwork  of  the  eyes  without  glaiH's 
or  with  improper  glasses,  heart  disease,  and  any  disturbance  of  tlie  vas- 
cular system.  Many  theories  have  been  advanced  to  explain  the  moohan- 
ism  of  an  attack  of  glaucoma,  no  one  of  which  is  entirely  satisiactory. 

Prognosis. — The  disease  tends  naturally,  if  unchecked,  to  al)6(»lute 
blindness,  and  hence  the  prognosis  is  unfavorable,  though  it  depends  on 
the  tyj)e  of  the  disease  and  the  stage  of  development.  The  prognosis  ij* 
most  favorable  in  acute  inflammator}'^  glaucoma,  and  least  so  in  simple 
chronic  glaucoma. 

Treatment. — No  satisfactory  result  is  ever  gained  except  by  ojie* 
ration. 

Eserine  sulphate,  in  a  solution  of  one-quarter  to  one-half  a  grain  strength,  will 
sometimes  relieve  the  symptoms  or  postpone  temporarily  the  advance  of  the  diy- 
ease,  and  may  always  be  used  if  an  operation  be  not  possi\>le.  Bat  the  onlv  method 
of  treatment  which  offers  any  hope  of  success  is  an  operation  to  relieve  themcr^iwd 
intraocular  tension,  and  this  may  be  either  an  iridectomy  or  a  sclerotomy  accord- 
ing to  the  nature  of  the  case.  This  disease  must  be  relegated  to  the  domain  of  the 
opnthahnic  surgeon,  who  alone  is  best  fitted  to  cope  with  its  difficultiea. 

Sympathbtio  Ophthalmia. 

Sympathetic  ophthalmia  is  the  term  applied  to  those  affections  of 
the  eye,  and  mainly  of  the  internal  structures,  which  result  from  injunr 
to  or  disease  of  the  fellow-eye.  It  presents  itself  under  two  distinct 
forms,  one  of  which  is  called  sympathetic  irritation,  and  the  other  ^w- 
pathetic  inflammation  ;  and  they  are  two  essentially  different  condition^. 

Sympathetic  irritation  is  a  neurosis  or  functional  disturbance  cliarac- 
terized  by  photophobia,  lachrymation,  blepharospasm,  impaired  ac<x>ra- 
modation,  subnormal  vision,  supraorbital  neuralgia,  photo^isic  miuiifes- 
tations,  sometimes  narrowing  of  the  visual  field,  and  an  inability  to 
continue  close  work.  Any  or  all  of  these  symptoms  may  be  present  in 
the  uninjured  or  soimd  eye.  During  the  occurrence  of  these  symptom? 
in  the  second  stage  the  injured  or  diseased  eye  is  usually  injected  about 
the  ciliary  region,  and  tlicrc  are  photophobia,  tenderness  on  pressure, 
ciliary  neuralgia,  and  sensitiveness  to  light.  These  symptoms  in  both  eye* 
may  subside,  only  to  recur  again  and  again. 

Sympathetic  inflammation  is  an  ophthalmitis,  usually  confined  to  the 
uveal  tract — i,e,  the  iris,  ciliary  body,  and  choroid — though  it  niar 
involve  the  nerve  and  retina,  either  alone  or  in  connection  with  the 
uveitis.     More  rarely  it  involves  the  conjunctiva  or  cornea,  or  botk 
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It  is  characterized  by  pain,  photophobia,  lachrymation,  circiimcorneal 
injection,  exudation  into  the  aqueous  or  vitreous  humors,  punctate 
deposits  on  the  posterior  surface  of  the  cornea,  iritis,  exudation  into  the 
field  of  the  pupil,  cataract,  increased  tension,  narrowing  of  the  anterior 
chamber,  extreme  sensitiveness  on  pressure,  and  loss  of  sight.  These 
symptoms  may  end  in  subnormal  tension  and  atrophy  of  the  whole  eye- 
ha\\.  Sometimes  the  first  intraocular  symptoms  are  those  of  neuro- 
retinitis  before  the  uveal  tract  has  become  involved.  These  symptoms 
may  be  acute  or  chronic. 

Etiolociy  and  Patikxjenesis. — According  to  the  most  recent  in- 
vestigations, all  the  nerve-structures  of  the  diseased  or  injured  eye  may 
assist  in  the  transmission  of  the  trouble  to  the  fellow-eye.  The  causes 
maybe  as  follows:  (1)  Foreign  bodks  in  the  eye;  (2)  punctured,  incised, 
or  lacerated  wounds  of  the  ciliary  rer/ion;  (3)  wounds  or  ulcers  of  the 
cornea^  with  incarceration  or  prolapse  of  the  iris ;  (4)  operations  on  Uie 
eyeball,  such  as  discission,  iridectomy,  iridodesis,  extraction  of  cataract, 
and  anterior  sclerotomy;  (5)  traumatic  cataract  and  disloc^Uion  of  the 
lens  ;  (6)  ossification  of  the  choroid  and  ciliary  body ;  (7)  intraocular  tu^ 
mors;  (S)  incarceration  of  the  ciliary  nerves  and  stump  of  tlie  optic  nerve 
in  cicatricial  tissue,  after  enucleation ;  (9)  more  rarely,  pressure  of  an 
artificial  eye  upon  the  stump. 

ITie  period  of  time  between  the  receipt  of  the  injury  or  th^  onset  of  the  disease  in  the 
fir^t  tye^  and  the  development  of  sympathetic  trouble  in  th€  fellow-eye ^  varies  within 
wide  limits,  from  forty-eight  hours  to  many  years,  but  the  disease  usually  develops 
within  the  first  three  months.  The  term  **  sympathetic ''  was  first  applied  to  this 
diseaae  because  it  was  originally  thought  that  it  was  due  to  a  reflex  action  through 
the  ciliary  nerves.  Of  recent  years  this  theory  has  been  abandoned  by  many  for 
the  theory  "  by  infection,"  in  which  the  course  of  the  micro-organisms  is  through 
the  medium  of  the  sheaths  of  the  optic  nerves,  the  possibility  of  which  has  been 
demonstrated  by  Deutschmann.  Hence  the  name  migratory  ophthalmitis"  has 
been  proposed  for  this  disease. 

Prognosis. — The  prognosis  of  sympathetic  ophthalmia  is  always 
unfavorable,  especially  if  the  uveal  tract  have  been  involved.  If  the 
sympathetic  inflammation  be  of  the  nature  of  a  simple  serous  iritis  or  a 
neuro-retinitis,  without  participation  of  the  ciliary  body  or  choroid,  it  may 
be  possible  to  promise  a  partial  recovery  of  vision.  It  is  much  more 
favorable  if  treatment  be  undertaken  during  the  stage  of  sympathetic 
irritatuyn. 

Treatment. — ^This  varies  according  to  the  existing  stage  of  the 
affection  in  the  second  eye.  If  the  condition  of  the  second  eye  be  that 
of  sympathetic  irritation  only,  without  any  signs  of  sympathetic  inflamma- 
tion,  pn>mpt  enucleation  of  that  injured  or  primarily  diseased  will,  in  the 
great  majority  of  cases,  prevent  the  occurrence  of  sympatlietic  ophthalmia 
in  the  second  eye.  If,  however,  sympathetic  injiammatiou  have  already 
begun,  enucleation  should  not  be  done  if  tliere  be  any  vision  in  the  first 
eye,  for  the  operation  will  have  no  effect  upon  the  diseased  process  in 
the  second  eye,  and  very  often  the  resulting  vision  in  the  injured  eye 
will  l>e  better  than  that  in  the  eye  secondarily  aflPected. 

No  operation,  such  as  iridectomy  or  sclerotomy,  on  the  sympathetically 
inflamed  eye  ever  brings  about  any  favorable  result  upon  the  course  of 
the  inflammatory  process.     The  surgeon  should  wait  until  all  inflam- 


732         INJURIES  AND  DISEASES  OF  THE  EYE  AND  ORBIT. 

matory  symptoms  have  subsided  before  attempting  any  surgical  inter- 
ference. 

In  sympathetic  ophthalmitis  the  patient  should  be  kept  in  a  darkened  rotfin. 
Leeches  should  be  applied  to  the  temples  as  often  as  may  be  necessary,  and  sIm- 
pine  and  cocaine  in  the  same  solution  should  be  instilled  frequently  unless  \km 
be  marked  increase  of  the  tension.  Tonics  and  alteratives  should  be  administcRil, 
and  small  doses  of  mercurials  if  the  health  of  the  patient  admit.  If  the  pttienl 
suffer  from  confinement,  his  eyes  should  be  bandaged,  and  moderate  exercise  in 
the  open  air  be  prescribed  daily. 

In  place  of  enucleation  it  has  been  proposed  to  perform  either  cqiiirw 
ciliary  neurotomy  or  neurectomy.  The  first  of  these  con.«*ists  in  dividing 
the  optic  and  ciliary  nerves  behind  the  eye,  leaving  the  glolxj  m  mtu. 
The  second  consists  in  excising  a  portion  of  the  optic  and  ciliary  nerves 
behind  the  eye,  also  leaving  the  globe  intact  in  the  orbit. 

The  first  of  these  methods,  the  neurotomy,  may  be  rejected,  as  sympathetic  in- 
flammation has  been  known  to  extend  to  the  fellow-eye  after  such  a  neurotomy, 
the  divided  ends  of  the  nerves  beins  left  more  or  less  closely  in  apposition.  Tbe 
second  operation,  neurectomy,  has  been  known  to  serve  its  purpose,  though  sooe 
times  followed  by  profuse  hemorrhage  behind  the  eyeball. 

The  following  indic<iti<mH  may  be  laid  down  for  the  enucleation  of  the 
first  eye  before  uie  outbreak  of  sympathetic  inflammation  in  the  fellow- 
eye  : 

(1)  When  the  wound  is  in  the  ciliary  region,  and  is  so  extensive  at*  to 
greatly  damage  or  entirely  destroy  the  vision  ; 

(2)  When  the  wound  is  in  the  ciliary  region,  and  is  already  accom- 
panied by  iritis  and  cyclitis; 

(3)  When  the  eye  contains  a  foreign  body,  and  all  attempts  at  its 
removal  have  proved  futile; 

(4)  When  the  eye  is  shrunken  and  atrophied^  and  tender  on  pressure 
or  continually  irritated. 

Cataract. 

The  name  cataract  is  applied  to  an  opacity  of  the  cryMalline  Irn^  or 
its  capsule  and  may  be  either  partial  or  complete.  Its  causes  may  be 
either  local  or  constitutional.  It  may  be  stationary  or  progresMirf  ;  rifi 
or  unripe  ;  soft,  hardy  or  hypef^mture  ;  simple  or  complicated  ;  traumatic, 
idiopathic,  or  congenital. 

The  opacity  may  begin  at  the  periphery  or  in  the  nucleus  of  the  lens,  or  in 
both  regions  at  once.  Senile  cataract  generally  begins  at  the  periphery  and  ex- 
tends toward  the  centre,  and  until  it  encroaches  on  the  field  of  the  pupil  i«  nut 
recognizable  except  by  the  skilled  ophthalmic  surgeon. 

The  one  subjective  SYMPTOM  is  a  slow  and  progressive  failure  ofri^on. 
If,  on  examining  the  eyes  of  such  a  patient  the  pupil  be  found  to  lie  of  t 
gray  or  whitish  color,  instead  of  black,  and  the  opacity  to  be  distinctly 
behind  the  plane  of  the  iris,  the  trouble  is  either  in  the  lens  or  in  the 
anterior  layers  of  the  vitreous  humor,  and  by  dilating  the  iris  with  some 
mydriatic!  it  can  be  determined  exactly  where  the  opacity  is  situated. 
Dense  oi)acities  in  the  vitreous  humor  are  rarely  so  far  forAvard  as  to 
give  a  white  reflex  from  the  pupil.  If,  on  the  contrary,  the  gray  or 
whitish  opacity  be  in  front  of  the  plane  of  the  iris,  it  must  be  either  in 
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the  cornea  or  in  the  anterior  chamber,  and  a  closer  inspection  with  oblique 
Ulnmiuatiou  will  determine  its  location. 

Sometimes  an  intraocular  tumor  growing  from  the  retina  or  choroid  has  by  the 
unskilled  been  mistaken  for  a  cataract.  But  usually  these  tumors  show  a  network 
of  blood-vessels  running  over  them,  which  never  exist  in  a  cataract. 

A  senile  cataract  usually  occurs  in  both  eyes,  though  it  may  be  farther  ad- 
vanced in  one  eye  than  in  the  other.  Sofl  cataracts  may  oe  unilateral  or  bilateral, 
and,  if  not  due  to  traumatism  and  not  congenital,  are  symptomatic  of  some  gen- 
eral systemic  disorder,  or  due  to  some  previous  inflammatory  process  in  the  deeper 
parts  of  the  eye.  They  occur  not  infrequently  in  diabetes,  more  rarely  in  disease 
of  the  liver  or  kidneys,  and  have  sometimes  been  met  with  as  a  sequel  of  the 
continued  fevers.    In  such  cases  they  are  the  result  of  malnutrition  of  the  lens. 

There  are  many  varieties  of  caUiract  which  are  of  interest  solely  to 
the  ophthalmologist.  The  tendency  of  all  cataracts  is  to  increase  slowly 
until  the  whole  lens  is  involved,  but  to  this  rule  there  are  exceptions. 
In  myopic  eyes  lens  opacities  grow  very  slowly,  and  are  often  stationary 
for  years.  In  rare  cases  the  opacities  of  the  lens  have  been  known  to 
diminish,  and  even  to  disappear,  with  corresponding  improvement  in 
the  vision. 

The  PRO<.*NOSi8  as  to  vision  is  unfavorable  unless  an  operation  be 
done.  The  prognosis  as  to  vision  after  operation  is  favorable,  the  great 
majority  of  i)atients  recovering  useful,  and  many  of  them  very  acute, 
vision. 

Treatment. — In  congenital  cataracts  and  the  soft  cataracts  of  youth 
the  best  results  are  gained  by  kercdonyxis  or  diacission^  which  consists  in 
the  introduction  of  a  needle  through  the  comeii,  lacerating  the  capsule 
and  stirring  up  the  lens-tissue,  and  then  waiting  for  absorption  to  take 
place,  trustmg  to  the  jiroduction  of  a  more  or  less  open  pupillary  space, 
through  which  the  jxitient  may  see.  In  hard  cataracts  of  all  varieties  in 
the  adult  the  only  ojwration  which  promises  any  satisfactory  results  is 
the  extraction  of  the  lens. 

The  operation  of  extraction  may  be  either  simple  or  combined^  accord- 
ing to  whether  the  lens  be  removed  through  the  natural  pupil  without 
excising  a  piece  of  iris-tissue,  or  through  an  artificial  pupil  made  by 
iritlectoiny.  A  full  description  of  these  operations  will  be  found  in  any 
text-bf>ok  on  ophthalmology.  No  operation  for  the  extraction  of  cata- 
ract should  be  done  by  any  save  an  ophthalmic  surgeon,  and  then  only 
after  the  most  careful  investigations  of  the  functions  of  the  eye  and  the 
general  health  of  the  patient. 

Panophthalmitis. 

Panophthalziiitis,  or  phlegmonous  inflammation  of  (lie  eyeball,  is  a 
somewhat  complex  process  in  which  all  the  tissues  of  the  eye  become 
involved  in  the  purulent  process.  While  usually  traumatic  in  origin 
from  some  laceration  or  rupture  of  the  eyeball,  the  germs  being  probably 
introduced  at  the  time  of  the  injury,  it  frequently  aris<»s  from  abscess  of 
tlie  cornea,  which  perforates  into  the  anterior  chamber,  or  is  due  to  the 
propagation  of  the  purulent  process  from  a  suppurative  choroiditis,  which 
may  be  thrombotic  or  metastatic^  in  origin. 

Symptoms. — The  course  of  the  disease  is  rapid  and  severe,  and  the 
symptoms  resemble  those  of  orbital  cellulitis.     The  eyelids  become  red 
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and  swollen  ;  the  conjunctiva  is  injected  and  cliemotic,  especially  annmd 
the  corneal  margin.  There  may  be  a  thin  purulent  discharge  from  ttr 
lids.  If  the  cornea  be  clear,  the  aqueous  is  seen  to  be  Iiazy,  and  there 
may  be  a  deep  yellow  reflex  from  the  fundus.  The  symptoms  incn«}ie 
rapidly  in  severity :  the  cornea  becomes  infiltrated ;  the  orbital  tistur 
takes  on  a  hard  and  brawny  condition ;  the  eye  begins  to  protrude,  and 
is  more  or  less  immovable ;  there  are  rapid  loss  of  sight,  high  fever, 
intense  pain,  sometimes  leading  to  nausea  and  vomiting,  and  at  time^ 
great  general  prostration.  The  purulent  process  tends  to  perforate  fur- 
ward  tlirough  the  cornea  or  in  the  ciliary  region.  If  the  pnxx\S!?  begin 
in  a  purulent  keratitis,  the  cornea  generally  ruptures  early  in  the  omr* 
of  the  disease,  an<l  the  decomposeil  contents  of  the  eyel>all  early  find  an 
exit  through  the  corneal  abscess,  and  the  pain  is  therefore  less  sevetv. 

Panophtluilmitis  always  eiuhs  in  destruction  of  the  eye,  and  hence  all  trealmat 
should  DC  directed  toward  haUening  the  suppurative  process.  The  aurgeoo  oo 
materially  assist  in  this  object  by  incising  the  cornea  freely,  and  then  evisiceratin^ 
the  entire  contents  of  the  eye  by  means  of  a  sharp  spoon,  leaving  the  sclera  w  i 
shell  behind.  The  hollow  sclera  should  then  be  freely  irrigated  with  a  vins 
bichloride  solution  several  times  daily,  while  hot  fomentations  are  kept  consitsotlr 
on  the  closed  lids.  This  operation  of  evisceration  is  the  only  safe  sureical  proei^ 
dure  in  panophthalmitis.  Enucleation  of  an  eyeball  should  never  be  done  in  ihn 
disease  until  all  signs  of  [)uruleut  infection  have  vanished,  owin^  to  the  dang^of 
inciting  purulent  meniuj^itis  by  extension  of  the  process  to  the  brain  through  the 
medium  of  the  sheath  of  the  optic  nerve. 

Intraocular  Tumors. 

TumorB  of  the  Iris. — Neoplasms  in  the  iris  are  relatively  rare. 

Gyst  of  the  ins  is  comparatively  a  rare  affection.  It  is  either  the 
result  of  sacculation  in  consequence  of  injury  or  operation,  or  it  aria** 
from  the  proliferation  of  cells  introduced  into  the  anterior  chamber,  as, 
for  instance,  from  the  introduction  of  an  eyelash  through  a  wound  in  the 
cornea  and  iris.  A  cyst  may  be  situated  in  the  substance  of  the  iri^  or 
may  consist  in  a  simple  lifting  up  of  the  epithelial  layer. 

It  is  lined  with  cells  and  grows  gradually,  pressing  back  the  iris  and  uUimately 
disturbing  the  vision.  It  is  always  more  or  less  translucent.  If  not  removed  the 
eye  will  be  lost  by  general  inflammation. 

The  TREATMENT  should  be  complete  excision,  and  should  be  left  to 
the  hand  of  an  ophthalmic  surgeon. 

Ncei^i,  or  mnple  nielajwinaia,  are  always  congenital,  and  present  the 
appearance  of  small  black  mtches  or  elevations  which  remain  stationary 
and  cause  no  irritation.  They  consist  of  a  circumscril)ed  hvperplasia  of 
the  uncolored  and  pigmented  stroma-cells  of  the  iris.  T^hey  are  best 
left  undisturbed. 

Tuherchs  of  the  iris,  or  granulomata  as  they  were  formerly  termed, 
are  now  much  better  understood,  and  their  nature  is  perfectly  identified 
by  recognizing  within  them  the  characteristic  bacilli. 

They  appear  as  grayish-red  irregular  nodules,  generally  at  the  periphery  of 
the  iris,  and  are  accompanied  bv  circumcorneal  injection,  haziness  of  the  comei 
or  aqueous  humor,  photophobia,  lachrymation,  occasionally  by  some  pain  and  dis- 
turbance of  vision.  Their  progress  may  be  either  rapid  or  slow.  Thev  may  inol- 
tiply  and  fill  the  anterior  chamber,  causing  increase  of  the  intraocular  tenAon. 
and  eventuallv  perforation  of  the  eyeball,  or  they  may  grow  very  slowly,  becomf 
arrested,  and  nnally  shrink,  inducing  phthisis  hulbi.    When  the  tubercles  are  mal* 
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tiple  there  is  danger  of  general  infection,  and  the  eye  should  at  once  be  enttclecUed, 
Ir  the  tubercle  be  isolated,  an  attempt  maybe  made  to  excise  it,  trusting  to  its  non- 
recorrence.  Where,  however,  such  a  tuberculous  deposit  appears  in  the  iris,  its 
existence  may  be  suspected  in  the  ciliary  body  or  choroid. 

Siire.oma  is  extremely  rare  as  a  primary  affection  of  the  iris,  and  is 
generally  melanotic  in  character.  There  is  usually  but  a  single  tumor, 
and  it  may  grow  from  any  part  of  the  iris  and  may  occur  at  any  age. 
It  appears  as  a  small,  rounded,  dark-brown  or  yellowish-brown  elevation, 
which  may  remain  stationary  for  a  time,  or  may  grow  rapidly  and  ex- 
tend into  the  anterior  chamber,  perforate  the  cornea,  and  protrude  as  a 
fungous  mass.  If  the  sarcoma  be  of  the  white  variety,  its  growth  is 
usually  very  slow. 

The  DIAGNOSIS  between  a  solitary  tubercle  and  a  sarcoma  is  founded 
upon  the  irregular,  yellowish-red  appearance  of  the  former,  with  injection 
01  the  neighboring  parts  of  the  eyeball,  while  sarcoma  is  more  smooth 
and  regular  in  outline,  and  less  likely  to  be  accomi>anied  by  ciliary  in- 
jwition. 

Treatment. — When  small,  a  sarcoma  may  be  removed  by  excision, 
including  a  large  piece  of  the  iris.  This  is  a  very  delicate  operation 
which  should  be  left  to  the  ophthalmic  surgeon,  and  it  should  never  be 
undertaken  unless  it  be  tolerably  certain  that  the  neoplasm  is  confined 
to  the  iris.  Where  the  growth  has  extended  to  other  tissues  of  the  eye- 
ball or  has  perforated  the  cornea,  enucleation  should  be  immediately 
performed. 

Amon^  the  rarer  neoplasms  occurring  in  the  iris  should  be  mentioned  lymph' 
omata^  which  have  been  met  with  in  leucocythsemia,  and  /^^pra,  which  occurs  in  the 
tuberous  form  of  the  leprous  dyscrasia. 

TuznorB  of  the  Ciliary  Body. — Morbid  growths  of  primary  origin 
in  the  ciliary  body  are  very  rare,  and  their  exact  nature  is  difficult  to 
determine.  Most  of  the  tumors  met  with  in  this  region  have  extended 
to  it  either  from  the  iris  on  the  one  hand  or  the  choroid  on  the  other. 

The  SYMPTOMS  of  such  a  growth  are  but  slightly  marked.  There 
would  be  slight  hx^l  hy[)enemia,  a  slight  bulging  in  the  ciliary  region, 
-with  more  or  less  marked  discoloration  of  the  sclera,  slight  bulging  of 
the  iris  toward  the  cornea^  and  perhaps  slight  dislocation  of  the  Tens. 
Sarcoma  of  the  ciliary  body  is  about  the  only  morbid  growth  met  with 
here,  though  deeply  pigmented  epithelial  growths  have  been  mentioned 
by  Collins. 

When  a  sarcoma  of  the  ciliary  body  has  acquired  any  size  it  can  be  observed 
protruding  into  the  anterior  chamber.  The  iris  is  pusned  aside  from  ite  ciliary 
insertion  by  a  dark-brown  tumor,  which  encroaches  on  the  field  of  the  pupil  ancl 
extends  backward  beyond  the  plane  of  the  lens.  The  only  treatment  is  immediate 
enucleation  of  the  eyeball. 

Tumors  of  the  Choroid. — Tubercles  of  the  chorald  are  found  chiefly 
in  erases  of  acute  miliary  tuberculosis,  and  es])ecially  in  cases  of  tuber- 
cular meningitis.  They  api>ear  ophthalmoscopically  as  distinct  ^vhitish- 
yellow  spoti^  or  nodules  in  the  stroma  of  the  choroid,  groupe<l  around  the 
region  of  the  optic  nerve  and  macula.  They  varj-  greatly  in  size,  and 
may  aggregate  into  larger  masses.  They  may  or  may  not  be  accompanied 
by  retinitis  or  neuro-retinitis. 

Solitary  tubercle  of  the  choroid  is  very  rare,  and  from  its  size  simulates  the 
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appearance  of  sarcoma.  In  disseminate  tubercle  of  the  choroid  there  are  nrelv 
any  symptoms,  and  the  patients  generally  die  of  the  general  disease  beforv  tihit 
disease  of  the  eye  has  advanced  very  far.  No  treatment  is  of  any  avaiL  Solitinr 
tubercle  always  tends  to  destroy  the  eye  and  penetrate  the  sclera,  and  here  eoiKlf- 
ation  of  the  eyeball  is  the  only  proper  treatment. 

Sarcoma  of  the  choroid  is  by  far  the  most  freciuent  morhid  gn^Kth 
met  with  in  this  membrane.  It  is  most  frequently  of  the  pigmenttJ 
variety  {nielano-sarcoma),  but  is  sometimes  free  from  pigment  (ieuko- 
sareoina).  A  mesh  of  small,  dark  vessels  forms  at  ^;ome  sj)ot  in  the 
retina,  and  the  latter  shows  a  gray  opacity.  If  it  occur  near  the  macu- 
la lutea,  vision  is  impaired  at  once.  As  the  tumor  grows  its  clovatioo 
may  be  made  out,  but  often  the  retina  becomes  detached  over  it  ami 
obscures  the  outline.  If  of  the  pigmented  variety,  however,  it.**  dark 
color  shows  through. 

As  the  growth  continues  and  the  tumor  advance8  toward  the  leus,  there  out 
be  a  yellowish  reflex  from  the  fundus,  and  strong  focal  illumination  will  sometime 
reveal  its  vascularity.  The  intraocular  tension  is  usually  increased,  and  if  thube 
marked  there  is  generally  more  or  less  pain.  As  the  tumor  grows  it  may  extend 
in  every  direction,  and  the  chief  danger  lies  in  iU  ertewion  bacincard  through  tbt 
sheath  of  the  optic  nerve  or  through  the  lymph-channels  along  the  vortex  vfio» 
into  the  orbital  tissue.  In  this  lat^t  stage  there  is  usually  some  ciliary*  iniertiufi 
and  some  sign  of  intraocular  inflammation,  and  the  iris  may  be  dilatecl  ad  maxi- 
mum  as  in  acute  glaucoma. 

The  SYMPTOMS  are  almost  entirely  ophthalmoscopic. 

Treatment. — As  soon  as  the  diagnosis  is  made  the  eye  nbould  be  at 
once  enucleated,  and  the  optic  nerve  should  be  dividetl  as  far  Imck  a* 
possible,  near  the  apex  of  the  orbit,  in  order,  if  i>os5ible,  to  include  all 
the  foci  of  disease  in  the  enucleation. 

Tmnors  of  the  Retina. — Glioma  is  a  malignant  tumor  of  the  n-tina, 
and  is  found  exclusively  among  young  children  and  youths,  the  great 
majority  of  cases  occurring  in  children  under  ten  years  of  age.  It  is  a 
comparatively  rare  disease. 

The  ophthalmoscope  shows  a  yellowish-white  growth  at  the  bottom  of  the  eye, 
which  is  covered  by  minute  blooti- vessels,  with  here  and  there  a  minute  hemor- 
rhage. At  first  there  is  neither  increase  of  tension  nor  pain,  but  as  the  tumor 
grows  the  eye  may  become  hard  and  the  circumcorneal  veins  injected.  The 
growth  involves  the  choroid  and  ciliary  body,  and  mav  extend  to  the  iris  and  entiT 
the  anterior  chamber.  Later  the  cornea  may  slougli,  episcleral  erowtliM  appear, 
and  the  orbit  become  invaded.  At  this  stage  the  tumor  grows  with  great  rapidity, 
and  extends  in  every  direction,  notably  backward  through  the  optic  foramen  aiid 
deep  sinuses  to  the  brain.  Metastatic  growtlis  also  appear  in  various  parts  of  tb^ 
bodv.  Microscopically,  the  growth  appears  to  originate  in  the  outer  or  inofr 
nuclear  layer,  and  shows  a  delicately  fibrillated  reticulum,  with  numerous  bloo«i- 
vessels  and  small  round  cells  with  large  nuclei.  Very  often  the  tumor  show?  the 
structure  of  a  mixed  growth,  and  is  then  called  a  glio-sarcoma,  Sight  is  lort  early 
in  the  course  of  the  disease. 

Treatmext. — EnH<^kafion  of  the  eye  should  be  advised  as  early  as 
possible  as  the  only  meinis  of  preventing  death,  and  the  optic  nor%*e 
should  be  divided  as  near  the  apex  of  the  orbit  as  iKissible.  If  the 
growth  have  invaded  the  orbit,  the  entire  contents  of  the  orbit,  including; 
periosteum,  must  be  removed. 

Injuries  to  the  Orbit. 

Injuries  to  the  Orbital  Margin. — Contusions  of  the  orbital  niarpn 
arc  frequently  followed  by  more  or  less  extensive  extravasations,  which 
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are  subcutaneous,  subperiosteal,  or  subaponeurotic,  and  may  extend  in 
every  direction  under  the  skin,  and  even  under  the  conjunctiva.  If  an 
artery  of  any  size  have  been  ruptured,  the  extravasated  blood  forms  a 
pulsating  tumor,  which  may  render  the  diagnosis  extremely  difficult. 
Blows  upon  the  margin  of  the  orbit  frequently  involve  the  supraorbital 
and  infraorbital  nerves,  and  to  the  laceration  of  these  nerves  has  been 
attributed  the  anuiurosut  which  has  been  known  to  follow  such  injuries. 
This  blindness  is  due  to  paralysis  and  subsequent  atrophy  of  the  optic 
nerve,  and  the  real  cause  is  probably  a  fissure  or  fracture  of  the  orbit 
extending  backward  to  the  optic  foramen. 

Fracture  or  dislocation  of  the  malar  l>one  may  occur  from  falls  or 
b1ow8  upon  this  bone.  Such  an  accident  usually  fractures  the  zygoma, 
and  sometimes  oiiens  the  suture  between  the  malar  and  superior  maxil- 
lary bones,  and  may  cause  extensive  hemorrhage  into  the  orbit.  Anaes- 
thesia of  the  infraorbital  nerve  from  laceration  in  its  bony  canal,  and 
annoying  diplopia  from  injury  to  the  inferior  oblique  muscle,  are  occa- 
sional consequences  of  such  fractures. 

Fractures  of  the  bones  of  the  orbit  may  be  either  direct  or  indi- 
rect, and  may  be  caused  by  blows  or  falls  on  the  head  or  face,  gunshot 
wounds,  and  jMinetrating  wounds  of  the  orbit,  with  or  without  lodgement 
of  a  foreign  bo<ly. 

The  usual  symptoms  are  hemorrhage  and  displacement  of  the  eye- 
ball, and,  in  rare  instances,  crepitus. 

Gunshot  wounds  of  the  orbit  complicate  the  diagnosis,  on  account 
of  injury  to  the  contents  of  the  orbit.  When  sudden  and  complete 
blindness  occurs  after  such  an  injury  and  the  eyeball  appears  intact,  it 
may  be  due  to  laceration  or  rupture  of  tlie  optic  nerve,  or  to  rupture  of 
the  choroid  through  the  region  of  the  macula. 

Fractures  of  any  one  of  the  four  walls  of  the  orbit  may  occur  alone  or  in  con- 
nection with  fracture  of  the  other  walls.  If  the  inner  wall  be  fractured,  there  will 
be  displacement  of  the  lachrymal  bone,  bleeding  from  the  nose,  and  emphysema 
of  the  orbital  tissues  and  evelids. 

If  the  floor  of  the  orbit  \)e  fractured,  the  symptoms  are  hemorrhage  into  the 
orbit,  bleeding  from  the  nose  or  mouth,  the  blood  coming  from  the  maxillary 
antrum,  emphysema  of  the  orbit,  and  displacement  of  the  eyeball  by  the  broken 
fragments.    Such  a  fracture  involves  both  the  malar  and  superior  maxillary  bones. 

Fracture  of  the  roof  is  the  most  serious  of  all  injuries  to  the  orbit.  The  objec- 
tive symptoms  are  usually  wanting  unless  the  superior  orbital  margin  is  involved. 
When  cerebral  symptoms  occur,  they  may  be  due  to  pressure  or  infection,  and 
there  will  be  pain,  vertigo,  delirium,  paralysis,  and  coma.  The  symptoms  may  be 
long  delayed,  but  the  case  is  almost  certain  to  end  fatally.  Death  may  result  from 
meningitis,  or  abscess  of  the  brain,  or  thrombosis  of  the  lateral  sinus. 

In  those  cases  which  do  not  terminate  fatally  the  most  serious  symp- 
tom which  may  occur  is  bfin(lHef<M,  If  the  loss  of  vision  be  unilateral,  it 
always  occurs  in  the  eye  on  the  injured  side,  and  is  due  to  laceration  of 
the  o]>tic  nerve  by  the  fractured  bones  or  to  atro])hy  of  the  nerves  by 
pressure  from  extravasated  blood.  If  the  blindness  be  bilateral,  the  frac^- 
ture  extends  into  the  middle  fossa  of  the  skull,  and  the  loss  of  vision  is 
due  to  direct  laceration  of  the  ojitie  chiasm  or  optic  tract,  or  to  compres- 
sion of  the  chiasm  or  tract  by  an  extensive  bloodn'lot.  The  ophthalmo- 
scopic symptoms  in  such  cases  w^ould  be  venous  hypenemia,  arterial 
iscniemia,  and  hemorrhages  on  the  disk  and  in  the  retina,  followed  by 
neuro-retinitis  and  atrophy. 
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Treatment. — This  is  to  be  conducte<l  on  general  surgical  principle. 
All  perfectly  loose  bits  of  bones  are  to  l)e  removed,  an<l  the  track  of  tk 
wound  should  be  carefully  irrigated  with  some  antiseptic  tHjlution.  If 
abscess  of  the  orbit  develop,  it  must  be  laid  o|)cn  and  free  draiiut^ 
maintained.  If  the  eyeball  be  ruptureil  or  destroyed,  it  must  be  i^movd 
at  once.  If  the  roof  of  the  orbit  be  perforated  and  brain-symptoni; 
appear,  further  exploration  of  the  wound  may  be  indicateil,  and  iflmald 
be  carried  out  under  the  strictest  antiseptic  precrautions. 

Iisjiiries  of  the  Soft  Parts  of  the  Orbit. — Under  this  head  are  ii>- 
eluded  the  connective  tissue  of  the  orbit,  the  nuiscles,  eyeball,  optii 
nerve,  and  lachrymal  gland.  Foreign  bodieii,  even  of  large  size,  ma^ 
enter  the  orbit  and  pass  entirely  out  of  sight,  and  are  often  extremeh 
difficult  to  find.  If  they  do  not  destroy  the  eyeball  or  |)enetrate  smu 
one  of  the  neighlx)ring  cavities,  they  may  remain  for  vl  long  time  uudi* 
covered.  Whenever  such  foreign  bodies  can  be  seen  or  fcdt  they  shouk 
be  immediately  removed  and  the  wound  treated  anti^optieally.  If  iIm 
case  be  seen  within  a  short  time  after  the  receipt  of  tlie  injury,  carefu 
probing  will  often  reveal  a  small  body. 

One  of  the  most  constant  symptoms  of  the  presence  of  a  foreign  body  id  di*^ 
placement  or  limited  motility  of  the  eyeball.  A  later  symptom  is  aistarbaoce  ot 
vision  caused  bv  pressure  on  the  eyeball  or  optic  nerve.  If  the  foreign  body  bt 
sought  for  and  found  immovable,  it  has  probably  perforated  one  of  the  walU  of  thi 
orbit,  and  great  care  must  then  be  taken  in  its  removal,  especially  if  the  roof  htri 
been  perforated.  If  the  case  be  an  old  one  and  the  eyeball  have  become  blind  ud 
atrophied,  no  attempt  should  be  made  to  remove  the  foreign  body  unle«tf  the  pre  ii 
first  enucleated,  as  the  foreign  body  is  certainly  encapsulated  and  practically  in- 
nocuous. The  toleration  of  the  presence  of  foreign  bodies  of  large  size  inanife^ted 
by  the  orbit  is  sometimes  extraordinary. 

Laceration  or  i^ipture  of  the  ocular  inttscleji  may  be  due  to  traumatism. 
There  will  be  disturbance  of  motility  in  one  or  more  directions ;  and  if 
all  the  muscles  are  rupture<l,  the  eyeball  will  be  dislocate<I  forward 
entirely  outside  the  eyelids.  The  internal  rectus  muscle  is  the  most 
frequently  injured.  If  all  the  muscles  are  ruptured  and  the  eyeball  Iw 
displaced  outside  the  lids,  an  attempt  should  be  made  to  nnilace  it  by 
means  of  oiled  spatulas  introduced  beneath  the  lid  and  steadv  pressure 
backward.  If,  however,  the  optic  nerve  have  been  rupturetl,  tlie  eyehaill 
should  be  at  once  enucleated. 

Hemorr/ia(/e  info  the  Orbit. — Extravasations  of  blcHnl  within  the  orbil 
may  come  from  ruptured  blood-vessels  in  the  orbit  or  fn)ni  vessels  out- 
side of  the  orbit.  They  may  be  either  si>ontiineous  or  traumatic,  \hi 
latter  being  the  most  frecjuent.  Blood  may  be  extravassiti^il  beneath  th< 
periosteum,  or  in  the  orbital  cellular  tissue,  or  within  the  capsule  of 
Tenon. 

The  CAUSKS  are  hwmophiliay  acurvi/^  dUeaHe  of  the  iralh  of  fhr  rf/o»»7;«, 
or  violent  coughing  or  retching,  and,  finally,  traumafitfm  of  any  kind. 

The  SYMiTOMS  are  extravasation  of  blood  beneath  the  conjuncti\*a 
and  into  the  tissue  of  the  eyelids,  exophthalmos,  an<l  more  or  less  limita- 
tion of  motility  of  the  eyeball.  The  exophthalmos  is  usually  direitly 
forward.  Hemorrhage  into  the  orbit  after  blows  or  falls  upon  the  ht^<l 
has  prognostic  significance  as  a  sign  of  the  presence  of  a  serious  injury, 
as  there  is  probably  fracture  at  the  base  of  the  skull. 

The  usual  course  of  an  orbital  hemorrhage  ends  in  absorption  of  the  txtn^t- 
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sated  blood  in  from  three  to  six  weeks,  but  if  it  have  been  very  extensive,  with 
exce&sive  protrusion  of  the  eyeball,  the  latter  may  be  destroyed  by  neuro-paralytic 
keratitis  and  abscess  of  the  cornea. 

Treatment. — Slight  hemorrhages  usually  disappear  spontaneously. 
The  application  of  iced  compresses  and  a  firm  bandage  generally  suffices 
for  the  more  serious  cases.  If  there  be  much  pressure  on  the  eyeball  and 
m^irked  exophthalmos,  the  blood  may  be  let  out  through  a  free  opening 
with  a  broau  bistoury ;  but  this  is  rarely  necessary,  and  should  always 
be  done  under  the  strictest  antiseptic  precautions. 

Orbital  cellulitis  is  an  inflammation  of  the  fatty  and  cellular  tissue  of 
the  orbit,  and  may  be  acute,  subacute,  or  clironic  in  character.  It  may 
be  unilateral  or  bilateral.  It  may  undergo  resolution,  and  disappear 
without  leaving  any  lasting  trace  of  its  presence  ;  but  in  the  great  ma- 
jority of  cases  it  ends  in  suppuration  and  the  formation  of  an  abscess. 

Etiology. — It  may  be  traunnatic  or  idiopathic  in  origin.  If  it  be 
due  to  traumatism,  it  may  arise  from  fracture  of  the  bones  of  the  orbit, 
from  penetrating  wounds  with  or  without  the  presence  of  a  foreign  body, 
or  from  some  surgical  operation  on  the  orbit. 

The  idiopathic  causes  may  be  long-continued  exposure  to  cold,  periostitis, 
the  exanthematous  fevers,  meningitis,  through  the  medium  of  thrombosis  of  the 
cavernous  sinus  or  ophthalmic  veins ;  facial  erysipelas,  extension  of  the  inflam- 
matory process  from  diseased  teeth  in  the  upper  jaw,  suppuration  in  the  "ethmoid 
cells  or  sphenoidal  sinus;  metastatic  inflammation  due  to  general  pyaemia  or  puer- 
peral Aepticsemia,  panophthalmitis;  and  in  rare  instances  inflammation  in  and 
around  the  lachrymal  gland. 

Symptoms. — In  mild  cases  there  are  dull  pain  in  the  orbit,  slight 
swelling  of  the  lids,  and  slight  divergence  and  protrusion  of  the  eyeball. 
In  the  more  severe  cases  the  attack  is  usually  ushered  in  by  a  chill,  fol- 
lowed by  fever,  deep-seated  pain,  headache,  more  or  less  immobility  of 
the  eyeball,  swelling  and  discoloration  of  the  lids,  hypersemia  and  che- 
mos^is  of  the  ocular  conjunctiva,  exophthalmos,  defective  vision  due  to 
neuro-retinitis,  amesthesia,  ulceration  and  suppuration  of  the  cornea, 
ending  in  panophthalmitis. 

Treatment. — If  the  case  be  of  the  mild  type,  with  little  or  no  con- 
stitutional disturbance,  two  or  three  leeches  should  Ik?  applied  to  the 
brow  or  temple,  and  frequently  changed  hot  compresses  to  the  closed 
lids,  and  iron  and  quinine  should  be  administered.  If  the  cjise  be  of 
the  severe  phlegmonous  tyj)e,  six  or  eight  leeches  should  be  applied  to 
the  brow  and  temples,  and  the  hot  com])resses  must  be  continually  em- 
ployed and  frequently  changed.  If  the  swelling  and  exophthalmos  be 
marked,  free  incisions  must  be  made  into  the  orbital  tissue,  through  the 
conjunctiva,  at  the  point  of  greatest  tension,  with  a  straight,  narrow 
bistoury,  kept  iiarallel  with  the  wall  of  the  orbit ;  and  these  incisions 
must  be  kept  oi)en  by  a  large  probe,  with  frequent  irrigation  with  a 
warm  solution  of  mercuric  bichloride  (1  :  2000).  At  the  same  time  the 
patient's  strength  must  be  su])porte(l  by  stimulants,  quinine,  mineral 
acids,  and  opiates.  If  panophthalmitis  supervene,  the  eyeball  must  be 
freely  opened  through  the  cornea  and  the  contents  evacuated  by  pressure 
and  a  blunt  spoon.  This  is  called  evisceration  of  the  eyeball.  When  all 
signs  of  inflammation  have  subsided  in  the  orbit,  the  blind  or  atrophied 
eyeball  may  then  be  removed  by  enuc^leation. 

The  operation  of  enucleation  is  done  as  follows  :  The  patient  must  be 
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anaesthetized  and  the  lids  held  open  by  a  spring  speculum.  The  eyeball 
must  be  grasped  by  fixation-forceps,  and  the  ocular  conjunctiva  iiii  then 
to  be  incised  all  round  the  corneal  margin  with  blunt-pointed  gcis^fiors. 
The  divided  conjunctiva  must  then  be  pushed  away  from  the  eyeWl 
with  the  scissors  and  a  strabismus-hook  thrust  under  the  four  strai^t 
mus(;les  and  the  two  oblique  muscles  in  turn,  and  each  is  divide<l  cW 
to  its  tendinous  insertion  in  the  eyeball.  It  is  well  to  leave  a  ^niail 
knob  of  tendon  of  the  external  rectus  attached  to  the  eye,  so  that  it  can 
be  seized  with  forceps  and  the  eye  easily  adducted.  All  adhesi(»n> 
between  eyeball  and  the  oculo-orbital  fascia  are  then  to  be  divided  with 
the  same  blunt-pointed  scissors.  The  eyeball  must  then  l)e  forciblv 
adducted,  and  a  large  pair  of  blunt^pointed,  broad-bladcil  seisH>r>, 
curved  on  the  flat,  must  be  introduced  on  the  temporal  side  between  ilie 
eyeball  and  orbital  wall,  and,  with  the  blades  slightly  opeue<l,  carried 
backward  until  the  apex  of  the  orbit  is  reached.  A  little  manipulatioo 
will  engage  the  optic  and  ciliary  nerves  between  the  blades  of  the  ^x^ 
sors,  and  they  are  then  to  be  divided  as  far  back  of  the  eyelwill  as  possi- 
ble. As  soon  as  all  bleeding  has  ceased  the  ocular  conjiuictiva  is  to  be 
brought  together  by  a  single  stitch  which  covers  all  the  remaining  con- 
tents of  the  orbit,  and  a  pressure  bandage  is  then  applied.  This  mu?t 
be  removed  the  next  day,  and  the  orbit  thoroughly  irrigated  with  a 
warm  antiseptic  solution.  The  bandage  must  be  renewed  for  three  or 
four  days,  and  may  then  be  discarded.  The  stitch  may  be  removed  at 
the  end  of  a  week. 

Pulsating  Exophthalmos. 

Pulsating  exophthalmos  is  a  diseased  condition,  generally  the  result 
of  traumatism,  cnai*acterized  by  the  following  complex  group  of  symp- 
toms :  (1)  Protrusion  of  the  eyeball  forward,  and  usually  a  little  tlown- 
ward  and  outward  ;  (2)  peculiar  audible  sounds  over  the  region  of  the 
orbit  and  over  a  more  or  less  extensive  region  of  the  skull ;  (3)  a  cli>- 
tinct  pulsation  demonstrable  in  the  eyeball  or  over  any  spot  in  the  region 
of  the  orbital  aperture. 

The  lesion  is  situated  either  in  the  orbit  or  in  the  cavitv  of  the  skull.  If  in 
the  orbit,  it  may  be  a  true  aneurism  or  a  spurious  aneurtjnn,  ^he  latter  may  be  dif- 
fuse or  circumscribed,  or  it  may  communicate  with  both  artery  and  vein  and  form 
an  arterio- venous  or  varicose  aneurism.  If  the  lesion  be  in  the  cavitv  of  the  skull, 
it  may  be  an  aneurism  of  the  ophthalmic  artery  at  its  origin  from  the  internal  caro- 
tid, or  an  aneurism  of  the  carotid  artery  itself,  or  an  arterio-venous  aneurism  by  a 
rupture  of  the  internal  carotid  artery  in  the  cavernous  sinus. 

Symi>T()MS. — These  arc*  exophthalmos,  more  or  less  nmrktHl ;  lianl. 
dense  swelling  of  the  upper  lid,  the  skin  being  Hvi<l  and  shining  and  the 
veins  enormously  swollen  ;  loss  of  the  tarso-orbital  fold,  and  sometime? 
e version  of  both  lids  ;  discoloration  and  chemosis  of  the  ocular  conjunc- 
tiva ;  slight  cloudiness  of  the  cornea,  with  tendency  to  uUrration  ;  a 
hypera^mie,  dilat(»d,  and  sluggish  iris.  The  eyeball  can  Ik*  ri'placed  l>v 
pressure  in  the  orbit,  but  the  protrusion  recurs  as  soon  as  the  presssiure  i* 
relaxed.  The  pulsation  of  the  eyeball  is  sometimes  visible  xi<  well  a* 
tangible,  and  is  rhythmiciil  with  the  pulse.  In  addition  to  the  pulsation, 
the  fingers  when  laid  ujkju  the  eyeball  will  feel  a  mori'  or  Ie*«  di^tiaii 
til  rill.     Sometimes  a  soft,  compressible,  pulsating  tumor  may  Ih?  felt 
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upward  and  inward  from  the  eyeball.  If  a  stethosc<)i>e  be  applied  to  the 
eyeball  or  the  upper  margin  of  the  orbit,  a  more  or  less  distinct  blowing 
noise  is  heard.  By  compression  of  the  common  carotid  artery  in  the 
neck  on  the  corresjxmding  side  the  pulsation  and  noise  either  imme- 
diately cease  or  become  much  less  marked.  The  retinal  veins  are  enor- 
mously  dilate<l  and  pulsating,  while  the  arteries  are  nmcli  reduced  in 
csdibre,  and  there  may  be  all  the  signs  of  papillitis.  The  vision  may  be 
greatly  or  not  at  all  affected.  The  subjective  symptoms  arc  severe  pain 
in  tiie  orbit  and  head,  and  a  constant  roaring  or  buzzing  sound,  which  is 
very  annoying  and  is  often  accomj)anied  by  vertigo. 

Etiology,  Diagnohis,  and  Prognosis. — The  spontaneous  cases 
occur  very  suddenly,  are  more  conmion  among  females  than  males,  and 
the  causation  is  unknown  unless  we  attribute  it  to  extensive  disease  of 
the  walls  of  the  blood-vessels.  In  the  traumatic  cases  any  injury  which 
is  likely  to  produce  a  fracture  at  the  base  of  the  skull  may  cause  pul- 
sating exo])hthalmos,  and  in  many  of  these  cases  the  progress  of  the  dis- 
ease is  very  insidious  and  the  symptoms  are  slow  in  developing.  Little 
is  known  of  the  true  patliology  of  {)ulsating  exophthalmos,  for  even  at 
the  autopsy  the  true  nature  of  the  lesion  cannot  be  determined. 

It  is  always  difiieult,  and  sometimes  impossible,  to  distinguish  between  the  dif- 
ferent varieties  of  pulsating  tumors  in  the  orbit.  The  most  important  point  to 
determine  is  whether  the  pulsating  exophthalmos  depends  on  the  presence  of  a 
benign  or  malignant  tumor,  on  an  aneurism,  or  on  inflammation  of  the  sinuses. 
Vascular  tumors  are  more  resistant  to  pressure  than  aneurisms,  and  their  position 
in  the  orbit  is  usually  out  of  the  line  of  the  axis,  and  their  development  much 
slower  than  that  of  an  aneurism.  Malignant  tumors  of  the  orbit  with  pulsation 
and  exophthalmos  are  usually  of  rapid  growth.  Pulsating  angeiomata  are  less 
painful  than  malignant  tumors,  and  expand  more  easily  after  removal  of  the 
pressure.  Mixed  tumors,  partly  angeiomatous  and  ))artly  aneurismal,  occur  in  the 
orbit,  and  may  be  confounded  with  the  pulsating  exophthalmos.  The  plex- 
iform  angeiomata  are  essentially  venous  in  character,  consisting  of  a  convoluted 
nia8.«i  of  distended  veins  held  together  by  loose  connective  tissue.  Here  there  is  no 
f»uUatiou  and  no  bruit. 

Another  form  of  vascular  tumor  met  with  in  the  orbit  is  a  very  rare 
<*oiiditioii  known  as  the  pulnaUng  enccphaloid  tumor.  When  a  soft  orbital 
tumor  is  found  to  be  fluctuating  and  very  vas<Milar,  with  marked  jmlsa- 
tion,  it  is  almost  certainly  malignant  and  siircomatinis.  It  has  a  smooth 
surface  like  a  true  pulsjiting  exoj)hthalmos,  but  it  d(K\s  not  yield  as  readily 
to  pressure  under  the  fingers.  Multi])le  pulsating  growths  in  and  about 
tlie  orbit  would  indicate  their  malignant  character.  A  true  pulsating 
exophthalmos  occurs  most  frequently  at  tlie  up])er  and  inner  side  of  the 
orbit. 

When  we  come  to  consider  those  cases  in  which  the  lesion  is  posterior  to  the 
orbit,  the  diagnosis  becomes  extremely  difficult.  Most  of  the  cases  of  pulsating 
exophthalmos  consecjuent  on  some  extraorbital  lesion  have  been  found  to  be  due 
to  a  rupture  of  the  internal  carotid  within  the  cavernous  sinus,  and  are  usually 
traumatic  in  origin.  They  may  be  divided  into  two  classes:  (1)  Those  in  which 
all  the  symptoms  are  ftilly  developed  within  twenty-four  hours  of  the  receipt  of  the 
injury;  (2)  those  in  which  months  elapse  before  all  the  symptoms  are  developed. 
The  latter  class  is  much  the  more  numerous.  The  traumatism  may  be  direct, 
as  from  a  gunshot  wound,  or  indirect,  from  fracture  at  the  base  of  the  skull  and 
injury  of  the  artery  and  sinus  by  a  sj)liiiter  of  bone.  In  these  cases  the  immediate 
consequence  is  an  increase  of  ocular  pressure,  with  signs  of  stasis,  first  seen  in  the 
superior  ophthalmic  vein. 
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Treatment. — The  two  chief  surgical  niethoils  of  treatment  are  cf^- 
pi*€ssicni  of  the  common  carotid  arterj'  and  ligathn  of  tlie  same  artery. 

Compression  may  be  either  instrumental  or  digital,  the  latter  \ni\\vi 
the  more  frequently  emj)loye<l.  It  seems  better  in  everv  ease  of  jmlsatin;' 
exophthalmos  to  begin  the  treatment  by  compression,  which  of  eouisoat 
first  must  be  intermittent.  In  idiofmthic  cases  this  compression  will  i>t*t«'n 
alone  effect  a  cure.  In  traumatic  cases  the  pressure  must  lw3  continual* 
and  kept  up  for  several  hours. 

The  compression  of  the  artery  against  the  vertebral  column  is  best  done  ar  tin* 
level  of  the  top  of  the  thyroid  cartilage  at  the  anterior  edge  of  the  <>tem<)-clpi<li>- 
mastoid  muscle.  The  advantage  of  compression  is  that  it  ufTords  time  for  the  full 
development  of  the  collateral  circulation,  and  this  method  id  more  likely  to  Minttd 
in  the  idiopathic  cases  because  the  arterial  wall  is  almost  always  diseased  and  tV 
quently  the  seat  of  aneurismal  dilatation,  whereas  in  traumatic  casei«  the  wallf  of 
tne  ruptured  artery  are  healthy  and  the  conditions  are  not  favorable  for  c«mguii* 
tion  of^  blood  in  the  artery.  Ii  lasting  success  is  to  be  obtained  in  the  tnuiiuatir 
cases  by  digital  compression,  this  must  be  continued  uninterruptedly  from  three  to 
six  hours  at  a  time. 

Ligation  of  the  common  carotid  arteri/  gives  the  most  satisfacton*  iv- 
sults  and  is  to  be  done  in  the  usual  place  and  manner.  As  a  rule,  the 
pulsation  and  bruit  disappear  immea lately,  the  tumor  collapses,  the  ex- 
ophthalmos diminishes,  the  swelling  of  the  lids  and  the  chcmosis  vani>h. 
the  motility  of  the  eyeball  returns,  and  vision  is  gradually  restunii. 
Faint  subjective  sounds  may  return  after  a  few  hours,  but  the  cure  i» 
generally  complete  in  six  weeks.  In  a  small  numl>er  of  cases  the  sym|>- 
toms  return  after  ligation,  sometimes  on  the  same  side,  more  rarely  on 
the  opjwsite  side,  and  in  these  cases  we  may  ligate  the  external  carutid 
of  the  same  side  or  the  common  carotid  of  the  opposite  side.  In  pul- 
sating malignant  tumors  ligation  of  the  common  carotid  arterj'  has  proved 
entirelv  unsuccessful. 

In  pulsating  angeiomata  ophthalmic  surgeons  prefer  to  employ  complete  ei- 
tirpation  of  the  tumor  in  ritu.  If  the  angeioma  be  of  moderate  size,  it  might  be 
well  to  try  galvano-puncture,  which  is  a  perfectly  safe  procedure.  This  method 
also  promises  good  results  in  cirsoid  aneurism  and  in  nffivus  of  the  orbit. 

In  malignant  pulsating  tumors  of  the  orbit  complete  extirpation  of  the  maas  i? 
the  only  method  which  promises  any  satisfactory  results. 

Tumors  op  the  Orbit. 

Tumors  of  the  orbit  are  divided  into  two  classes:  (1)  Those  which 
originate  in  the  orbit,  cither  in  the  orbital  tissue  itself,  the  sheath  of  th^* 
optic  nerve,  or  the  jwriostcum  of  the  bony  walls ;  (2)  those  which  arist- 
in  some  one  of  tlu*  neighboring  bony  walls  or  sinuses,  an«l  which  involve 
the  orbit  secondarily.  This  distinction  is  important,  both  fn>ni  the  diag- 
nostic standpoint  and  from  the  side  of  operative  interference,  for  the 
loaition  and  extent  of  an  orbital  growth  frequently  decide  not  only 
the  <jiiostion  of  an  o])eration,  but  also  its  nature  antl  extent.  Many 
of  the  so-call(Ml  orbital  tumors  arise  in  the  ethmoid  wUs,  the  splienoid 
antrum,  the  frontal  sinus,  the  nasopharynx,  or  the  maxillary*  antrum. 
Th(»  growth  of  thes(*  tumors  is  generally  slow  and  insidious,  th^Higli 
occasionally  it  is  exc^eedingly  rapid. 

Orbital  tumors  may  be  either  fluifl  or  fioiid.  The  former  almost 
always  arise  in  the  fronial  ifinuft  or  ethmoid  cells,  and  contain  pus  or 
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mucus.  The  latter  are  either  solid  or  densely  gelatinous,  and  are 
always  malignant  in  character. 

Tumors  origrinatingr  in  the  Orbit. — These  include  solid  neoplasfins, 
ct/sti  of  all  kinds,  and  Hanguineous  tumors j  classed  under  the  collective 
names  of  orbital  aneurisms.  Tumors  of  the  orbit  are  relatively  fre(|uent, 
forming  nearly  50  per  cent,  of  all  orbital  diseases. 

Symptoms' AND  Diagnosis. — The  most  marked  symptom  of  orbital 
tumors,  which  is  only  absent  in  the  rarest  cases,  is  exophthalmos.  The 
degree  of  protrusion  of  the  eyeball  enables  us  to  draw  some  conclusions 
a.s  to  the  extent  of  the  growth.  The  direction  in  which  the  protrusion 
occurs  is  of  importance  in  determining  the  location  of  the  tumor,  it 
bein^  usually  on  the  opposite  side  of  the  orbit  from  the  protrusion.  The 
exophthalmos  is  occasionally  accompanied  by  rotation  of  the  eyeball, 
ana  generally  by  more  or  less  marked  limitation  of  its  motility.  Di- 
plojna  generally  results  from  the  displacement  of  the  eyeball.  Another 
symptom  which  accompanies  tumors  of  the  upper  part  of  the  orbit  is 
ptosis. 

Still  another  symptom  which  is  occasionally  met  with  is  pulsation  of  the  eye- 
ball or  orbital  contents,  which  may  be  felt  or  heard,  and  sometimes  seen.  It  occurs 
in  angeiomata,  encephalocele,  angeio-sarcoma,  and  in  all  forms  of  orbital  aneur- 
ism. Digital  examination  will  sometimes  aid  us  materially  in  forming  an  opinion 
as  to  the  situation,  extent,  shape,  resistance,  and  movability  of  the  tumor,  assisted 
by  puncture  with  needle  or  trocar  or  by  removing  a  small  piece  of  the  supposed 
tumor  for  microscopical  examination.  Disturbances  in  the  sensory  nerves  and 
anomalies  of  circulation  will  aid  us  in  diagnosis.  Spontaneous  pain,  when  pres- 
ent, is  generally  constant,  but  it  is  occasionally  intermittent  and  sharp,  like  ciliary 
neuralgia. 

The  disturbances  of  vision  produced  by  an  orbital  tumor  are  of  much  the  same 
nature  as  those  met  with  in  orbital  cellulitis,  and  vary  in  character  and  intensity. 
There  may  be  loss  of  central  vision,  central  scotomata,  narrowing  of  the  visual 
field,  and  more  or  less  complete  amaurosis  from  optic  neuritis  or  from  an  atrophy 
of  the  optic  nerve.  At  first  the  ophthalmoscopic  examination  is  negative,  but  as 
the  pressure  from  behind  continues,  and  the  obstruction  to  the  return  circulation 
becomes  more  complete,  the  retinal  veins  become  engorged,  the  arteries  become 
narrowed,  and  the  picture  becomes  finally  that  of  papillitis,  with  hemorrhages  into 
the  retina,  retinitis,  and  atrophy  of  the  optic  nerve.  Occasionally  we  meet  with 
primary  atrophy  of  the  nerve  without  any  signs  of  neuritis.  In  some  cases  a 
neunv paralytic  keratitis  is  developed,  with  ulceration,  abscess,  and  perforation  of 
the  cornea,  due  to  interference  with  its  nutrition  by  the  pressure  in  the  orbit. 

Though  orbital  tumors  generally  tend  to  grow  outward  and  forward,  they  may 
endanger  life  by  extension  backward  through  the  optic  foramen  or  superior  orbital 
fissure  to  the  middle  fossa  of  the  skull,  or  they  may  penetrate  through  the  roof  of 
the  orbit  by  caries  and  absorption  into  the  anterior  fossa,  and  destroy  life  in 
this  way. 

In  aggravated  cases  the  eyeball  is  protruded  almost  entirely  outside  the  eyelids, 
the  latter  become  enormously  congested  and  distended,  and  the  growth  extends 
beyond  the  limits  of  the  orbit  upon  the  cheek,  temple,  and  forehead. 

Topoffraphicfdly,  orbifad  tumors  may  be  divided  into  four  classics — 
viz.  (1)  Those  which  arise  in  the  orbital  cellular  tissue,  and  which  form 
the  great  bulk  of  all  the  tumors  ;  (2)  tumors  originating  in  the  lachry- 
mal gland,  and  these  have  been  considered  under  the  head  of  Diseases 
of  the  Ijachrymal  Ap[)aratus  ;  (»*i)  tumors  originating  in  the  optic  nerve ; 
(4)  tumors  arising  in  th(»  bony  walls  of  the  orbit. 

Prcksnohis  as  to  Rfx:urrkn(;k. — When  a  morbid  growth  in  the 
orbit  has  been  removed  the  chances  of  its  return  are  much  smaller  if  it 
have  l)een  found  enciipsulated  ;  and  when  in  such  a  case  the  orbit  again 
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becomes  filled,  we  must  assume  either  a  nidus  of  diseo^te  left  iHihiml 
or  a  new  secondary  tumor.  The  size  and  rapidity  of  growth  of  a  tumi>r 
are  usually  indicative  of  its  nature.  As  a  rule,  the  more  develo|K?tl  tlw 
cellular  element  of  a  tumor  is,  the  more  rapidly  doi»s  it  jrrow.  Wluu 
such  a  tumor  recurs  after  extirpation,  the  secondary  growths  are  always 
richer  in  cells  than  the  original  tumor  and  grow  much  inon*  rapidly. 

Tumors  which  Arise  in  the  Orbital  Cellular  Tissue. — CifM^. — T\\m 
class  includes  enc^phalocele,  extravasation-cysts,  pignient-cysti^  exutb- 
tion-cysts,  retention-cysts,  dermoid  cysts,  echinocoeci,  and  cystiocTiuf. 

Encephalocfle  Ib  a  hernia  from  the  brain  into  the  orbit  through  an  o|««>nin^ 
in  the  Huture  between  the  ethmoid  and  frontal  bones,  tlie  laclirymal  bone  Ixin^ 
generally  entirely  absent.  It  is  always  congenital.  The  amount  of  dii^placcincnt 
of  the  eyeball  depends  on  the  position  of  the  hernial  ring.  There  mav  or  may  ma 
be  pulsation  in  the  tumor.  It  increases  rapidly  in  size  and  life  is  proloug^xl 
merely  for  a  few  months.    These  cases  do  not  admit  of  any  treatment. 

Extravasation-cysts  include  the  blood-cysts,  hsematoccle,  and  hirmatoma,  and 
also  the  pigment-cysts  or  melanotic  cysts.  Very  few  cases  of  true  bh>od-cvste  of 
the  orbit  are  on  record,  for  most  cases  of  cystic  formation  in  the  orbit  with  \}\<^^s 
contents  have  been  originally  instances  of  dermoid  cysts  in  which  ezfilunu«>nr 
punctures  have  produced  a  hemorrhage. 

Exudation-cysts, — Of  this  class  there  is  but  a  single  variety  in  the  orbit,  lb*- 
hygromatous  degeneration  of  the  tendinous  bursse. 

Rettnt  ion-cysts  y  ox  follicular  cysts,  form  a  large  class,  and  include  the  athcromata. 
steatomata,  and  cholesteatomata.  They  are  simply  varieties  of  true  dermoid 
cysts. 

Dermoid  cysts  are  foetal  structures  resulting  from  the  invagination  of  the  exter- 
nal blastodermic  membrane.  Thev  are  round,  with  thick,  vascular  walU  lined  with 
endothelium,  and  may  be  unilocular  or  multilocular.  They  increase  slowly  in  »ize, 
and  their  contents  consist  of  epithelium  or  epidermis,  hairs,  fluid  fat  and  fat- 
crystals,  fluid,  gelatinous,  or  solid  constituents,  chalky  deposits,  and  even  i»kiu 
and  teeth. 

Echinococcus  cysts  are  surrounded  by  a  framework  of  connective  tissue,  and  the 
cavity  is  filled  by  the  mother-cyst,  in  which  are  the  cysts  of  the  third  generatinn 
floating  in  a  liquid.  They  may  extend  to  the  frontal  sinus,  and  even  into  the  itavity 
of  the  skull.    Ciliary  neuralgia  is  almost  a  constant  symptom  in  this  disease. 

Cysticerctis  in  the  orbit  is  very  rare.  The  sac  is  surrounded  by  a  very  thick 
connective- tissue  envelope.  The  symptoms  are  fluctuation,  rctiness  and  sensitive- 
ness of  the  skin  of  the  lids,  pain,  and  displacement  of  the  eyeball. 

An  encephalocele  is  distinguished  by  it«  congenital  origin,  location, 
bilatenil  character,  and  puls^ition.  All  the  cystoid  tumors  are  chanii'- 
terized  by  flu(!tuation,  and  in  doubtful  cases  an  explonitorv  punctun* 
would  aid  in  the  diagnosis,  especially  if  assisted  by  chemical  and  micn»- 
scopic^l  examination  of  the  contained  fluid. 

Tkeatmknt. — The  treatment  of  all  these  cvstoid  tumors  should  be 
i<ur(/icaf,  and  the  openition  should  be  the  total  excision  of  the  cyst.  The 
eveball  should  be  left  intact,  unless  it  be  found  that  the  cvst  csmnot  U* 
removed  entire;  without  first  enucleating  the  eye,  in  which  oa.*^  it  must 
be  sacrifi(?ed,  (?ven  though  still  capable  of  useful  vision. 

AiKjciomntd, — Simple  angeiomata  include  the  najvus  maternusan<I  the 
teleangiectasia*  of  the  lids  and  orbit.  They  are  nirely  met  with  in  the 
orbit  alone,  th(»  eyelids  and  neighboring  skin  being  usually  inv«)lvid. 
They  are  always  cong(jnital,  and  appear  as  soft,  slightly  oompresMble 
tumors  on  one  side  of  the  eye. 

Cdt-ernonx  anr/eiomata  include  the  erectile  tumors  and  the  aneunVm.* 
by  anastomosis.     They  are  met  with  in  all  parts  of  tlie  orbit,  but  )ine 
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more  frequently  found  behind  the  orbit,  and  are  surrounded  by  a  thick 
ca|>sulc  of  connective  tissue.  They  pulsate  spontaneously,  are  firmly 
clastic,  of  slow  development,  and  generally  painless. 

The  PK(X4X08I8  is  favorable,  and  they  occasionally  heal  spontaneously. 
The  chief  danger  lies  in  loss  of  vision  from  pressure  on  the  optic  nerve. 

Treatment. — The  treatment  should  always  be  by  operation,  and 
total  extirpation  of  the  tumor  gives  the  best  result.  In  some  cases  of 
small  angeiomata  and  of  teleangiectasice  electrolysis  may  be  tried,  and 
has  been  known  to  pnxluce  a  gradual  diminution  in  the  size  of  the  tumor. 
The  electrolysis  must  be  repeated  a  number  of  times  at  short  intervals. 

Lipoma  of  the  (irbit,  unconnected  with  the  eyelids,  is  a  rare  disease, 
and  must  be  diiferentiated  from  general  hypertrophy  of  the  fatty  con- 
nective tissue  of  the  orbit. 

Enchondroma. — The  cases  hitherto  reported  of  enchondroma  of  the 
orbit  are  described  as  tumors  of  a  cartilaginous  character  developed  in 
the  fatty  tissue  of  the  orbit,  and  by  Berlin  have  been  classed  among  the 
cylindromatii  (probably  endothelioma ta). 

Orbital  TuniorH  of  EpibloHtic  Cluiracter, — Under  this  general  classi- 
fication have  been  groujied  three  diflerent  varieties  of  tumor  which  have 
certain  gcnenil  resemblances — viz.  epithelial  carcinoma,  adeno-carci- 
nonia,  and  adenoma.  Strictly  speaking,  none  of  these  tumors  arise  in 
the  orbit,  but  all  start  from  the  lids,  the  lachrymal  gland^  or  some  one 
of  the  neighboring  sinuses. 

Orbital  Tumont  of  the  Connective-tisHue  Type, — These  are  solid,  with 
more  or  less  uneven  surface,  and  with  neither  fluctuation  nor  pulsation. 
They  are  neither  compressible  nor  very  hard.  They  may  involve  one 
or  more  of  the  neighboring  cavities,  but  are  much  more  likely  to  orig- 
inate in  some  one  of  the  neighboring  cavities  and  extend  to  the  orbit 
socondarilv. 

The  microscope  alone  can  establish  the  diagnosis  as  to  the  true  nature  of  such 
a  tumor.  The  younger  the  patient  is,  and  the  more  numerous  the  cellular  ele- 
ment8  arc,  the  more  rapid  is  the  growth  of  the  tumor  and  the  greater  certainty 
there  is  of  a  return.  In  cases  of  pigmented  tumors  the  diagnosis  must  largely 
depend  on  the  dark  color  of  the  growth,  and  even  then  such  a  tumor  may  be  con- 
founded with  a  cavernous  angcioma.  These  melanotic  tumors  show  a  strong  tend- 
ency to  extend  toward  the  intracranial  cavity  and  to  the  development  of  metastatic 
growths  in  various  parts  of  the  body. 

Treatment. — The  treatment  of  all  these  tumors  consists  in  complete 
extirpation  at  the  earliest  possible  period. 

Tumors  which  Arise  from  the  Bony  Walls  of  the  Orbit. — Ciffftn 
of  the.  Orbital  Walh, — Echinococous  and  serous  cyst«,  as  well  as  chole- 
*iteatomata  of  the  orbital  walls,  have  probably  originated  as  cysts  of  the 
fronted  sinus. 

O^teowireoma, — Almost  the  same  statement  may  be  made  of  the 
so-calh^l  osteosarcoma  of  the  orbital  walls.  The  participation  of  these 
bony  walls  in  the  process  is  genenilly  only  ])art  of  very  extensive  disease 
of  the  other  l>ones  of  the  skull,  and  it  is  impossible  to  point  out  the 
place  of  origin  of  such  growths. 

Onteoma  of  the  Orbit, — Under  the  general  head  of  osteoma  are  classed, 
for  convenience,  osteophytes,  jieriostoses,  hyptTostoses,  and  exostoses,  as 
well  as  true  ivory  osteomata.    (  Mde  Vol.  I.  Chap.  XXVI.) 
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These  bony  tumors  are  met  with  most  freauently  iu  the  upper  and  inner  aiifcU 
of  the  orbit,  and  generally  in  the  frontal  none.  They  may  be  unilateral  ur 
bilateral,  and  are  generally  hemispheroidal  in  shape,  with  a  broad  base  of  attach 
ment.  Their  surface  may  be  smooth  or  nodulated.  They  may  start  in  a  neigb- 
boriug  cavity  and  involve  the  orbit  secondarily. 

Their  etiology  is  very  obscure. 

Symptoms  and  Course. — They  grow  verj'  slowly,  are  never  Hen^> 
tive  to  pressure,  and  when  they  cause  pain  it  is  either  from  pressure  »in 
some  sensor}'  nerve  or  from  some  localized  inflammation.  There  U 
exophthalmos,  more  or  less  limitation  of  motility  of  the  eye,  sometinu^ 
ulceration  of  the  cornea  and  disturbance  of  vision,  witli  diplopia. 
Ophthalmoscopically,  there  may  be  noticed  all  the  changes  in  the  retini 
and  optic  nerve  from  hyperaemia,  through  papillitis,  to  atrophy  of  tin? 
optic  disk.  If  the  cavity  of  the  skull  be  encroached  upon,  grave 
cerebral  symptoms  will  result.  They  are  extremly  hard  and  immobile. 
A  careful  examination  must  be  made  of  the  condition  of  the  varioib 
neighboring  cavities,  for  such  a  tumor  may  be  mistaken  for  a  distention 
of  the  ethmoid  cells  or  frontal  sinus. 

If  confined  to  the  orbital  wall,  the  prognosis  is  favorable. 

Treatment. — The  treatment  of  pure  osteoma  or  \yory  exostosis  con- 
sists in  its  operative  removal.  This  is  very  tedious,  somewhat  difficult, 
and,  if  the  roof  of  the  orbit  be  involved,  the  danger  to  life  is  by  no  means 
slight,  statistics  showing  a  mortality  of  38  per  cent.  The  periosteum 
must  first  be  incised  and  carefully  stripped  off  from  the  tumor  and  for 
some  distance  from  its  base.  Then  a  narrow  groove  should  lie  cut  with 
a  chisel  or  gouge  and  mallet  around  the  base,  the  blows  with  the  mallet 
being  made  gently  and  rapidly  until  the  tumor  becomes  loosened.  Then 
a  gentle  rocking  motion  to  and  fro  will  usually  suffice  to  detach  it.  If 
the  bone  be  found  very  dense,  small  holes  may  be  drilled  in  it  by  means 
of  a  dental  engine,  and  the  operation  subsecjuently  completed  by  a  chisel 
and  mallet.     These  tumors  show  no  tendency  to  recur. 

Tumors  op  the  Optic  Nerve. 

Tumors  of  the  optic  nerve,  originating  in  the  nerve-fibres  or  sheath  of 
the  nerve,  are  rare.  They  may  involve  any  portion  of  the  nerve  be- 
tween the  eyeball  and  the  optic  chiasm,  but  in  by  far  the  grwiter  nunilxT 
of  cases  the  orbital  part  of  the  nerve  is  the  seat  of  the  growth. 

These  tumors  vary  in  size  from  that  of  a  hazelnut  to  that  of  a  lanre  ep?. 
Sometimes  the  nerve  passes  through  the  centre  of  the  tumor  and  is  spread  out  in 
it,  and  more  rarely  it  is  found  on  one  side  of  the  growth.  The  tumor  grows  either 
from  the  dural  sheath,  or  from  the  pial  sheath,  or  from  the  stem  of  the  nervt*. 
Tumors  met  with  in  this  locality  may  be  epitheliomata  or  endotheliomata,  i*aro>- 
mata,  gliomata,  myxo-sarcomata,  fibro-sarcoraata,  and  neuromata.  In  all  the<e 
varieties  cystoid  degeneration  is  frequently  met  with.  Most  of  the  ca«»es  reportinl 
have  occurred  in  young  persons  before  the  age  of  puberty.  The  endotlielu^iuata 
usually  grow  from  the  dural  sheath,  the  sarcomata  from  the  pial  sheath,  aud  the 
neuromata  from  the  neuroglia  of  the  nerve.  In  all  cases  the  optic  nerve  is  more 
or  less  flattened  and  atrophied. 

Symptoms. — These  vary  with  the  size,  shape,  and  loc:Uion  of  the 
growth.  Optic  neuritis,  or  papillitis  and  atrophy  of  the  <iptic  nenv, 
with  resulting  loss  of  vision,  are  early  symptoms.  The  progress  i>  J<»w 
and  usually  j)ainless.    The  protrusion  of  the  eyeball  is  generally  stnii^rlit 
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forward  in  the  (Hrection  of  the  axis  of  the  eye,  and,  nnless  the  tumor  be 
hirge,  the  motility  of  the  eyeball  is  not  much  interfered  with,  though 
diplopia  may  be  present  from  the  beginning.  In  rare  instances  the 
j^rowth  may  be  so  rapid  as  to  interiere  with  the  nutrition  of  the  globe, 
and  ends  in  perforation  of  the  cornea  and  atrophy  of  the  eye. 

It  is  rarely  |>08sible  to  diagnosticate  correctly  a  true  tumor  of  the  optic  nerve, 
as(  moftt  of  the  symptoms  are  common  also  to  cases  of  orbital  tumors  which  may 
have  involved  the  optic  nerve  secondarily. 

Treatment. — This  consists  in  removal  of  the  growth  by  operation. 
An  attempt  should  always  be  made  to  remove  the  tumor  without  enu- 
cleating the  eyeball,  and  this  has  been  successfully  done  in  a  number  of 
cases.  If,  however,  the  tumor  be  of  large  size  or  have  involved  the  orbital 
tiHsue  extensively,  the  entire  contents  of  the  orbit,  including  the  eye, 
must  be  removed.  Kecurrence  of  the  growth  in  the  latter  case  occurs 
but  rarely. 

Affections  of  the  External  Muscles  of  the  Eyes. 

Strabismus,  or  Squint. — The  subject  of  strabismus  can  receive  but 
very  brief  mention  in  a  work  on  General  Surgery,  as  itiji  intimate  con- 
nection with  errors  of  refraction,  with  congenital  amblyopia  and  arrest 
of  development  of  the  retina  or  optic  nerve,  or  both,  and  with  possible 
undeveloped  conditions  of  the  nuclei  of  origin  of  the  motor  nerves,  or 
with  abnormally  increased  nervous  inhibition,  make  it  the  most  obscure 
and  complicated  cliapter  in  ophthalmology. 

i^rabUmus,  or  squinf,  is  that  condition  of  the  eyes  in  which  the 
viaual  axes  of  the  two  eyes,  when  prolonged,  do  not  meet  in  the  object 
of  fixation.  If  these  prolonged  axes  meet  before  reaching  the  object  of 
fixation,  the  condition  is  termed  convergent  strabismus.  If  these  axes 
when  prolonged  never  meet,  but  diverge  from  each  other,  the  condition 
is  known  as  divergent  squint.  Either  of  these  conditions  may  exist  alone 
or  may  be  accompanied  by  loss  of  power  or  paralysis  of  the  antagonistic 
muscles  of  one  or  both  eyes.  In  the  former  c^se  the  deviation  is  termed 
prinuirtf  squint;  in  the  latter  it  is  known  as  secondary  or  jtaralytic 
sf/uinf.  Primary  squint  is  almost  always  associated  with  some  error  of 
refraHion,  usually  hypermetropia,  and  generally  with  marked  impair- 
ment of  vision  of  the  squinting  eye.  In  the  comparatively  rare  cases  in 
which  the  deviation  exists  in  both  eyes  there  is  commonly  a  difference 
in  the  degree  of  refractive  error  and  in  the  acuity  of  vision  of  the  two 
eyes. 

A  convergent  sipiint  may  exist  at  times  in  one  eye,  and  at  times  in 
the  other,  and  is  then  called  alternating.  It  may  at  times  exist  and  at 
times  l>e  absent,  and  it  is  then  called  periodic.  In  primary  squint  there 
is  almost  never  any  diplopia.  In  secondary  or  panilytic  squint,  if  the 
vision  of  both  eyes  be  good,  diplopia  is  almost  always  [)resent. 

Primary  squint  is  almost  always  an  aflTection  of  early  childhood.  Secondary  or 
paralytic  squint  may  occur  at  any  period  of  life. 

Etiology. — The  causes  of  primary  squint  are  very  obscure,  and  are 
intimately  associated  with  errors  of  refniction,  increased  nervous  inhibi- 
tion, and  certain  conditions  of  general  nerve-supply  as  yet  but  little 
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understood.  Secondary  or  paralytic  squint  is  duo  eitlior  t<»  H»me  ln:il 
focus  of  disease  in  the  orbit  or  brain,  to  some  general  blo<Kl  dinmler  likr 
syphilis,  or  to  traumatism. 

Treatment. — In  the  case  of  primary  convergent  squint  th«*  tn-ai- 
nient  is  partly  opticid  by  means  of  properly  fitte<l  houses,  and  janly 
fiurgiciil,  and  should  be  undertaken  solely  by  the  oplitlialniif  >urp^.n. 
In  the  case  of  Hccondary  or  }>aralytic  sipiint  the  treatment  shi»ulil  Ir 
directed,  first  of  all,  to  the  constitutional  cause  of  the  alfectinn,  an*l  miIk 
s<.»<iuently  such  surgical  oiwrations  should  be  undertaken  as  niav  i«f 
indicated  to  restore  the  disturbed  motility  of  the  evelmll. 

Paralysis  of  the  External  Ocular  Muscles. — Paralysis  of  th**  (Nular 
muscles  may  be  due  to  some  general  blood  disorder,  such  as  syphilid  or 
rheumatism  ;  to  foci  of  dist^ase  in  the  brain ;  or  to  traumatism,  wljtilur 
accidental  or  surgic^il.  Any  single  muscle  may  be  i>aralyze<l  or  all  ik- 
external  muscles  of  the  eye  may  be  involved  in  the  same  pnKt'ss. 

The  external  rectus  muscle,  supplied  by  the  sixth  nerve,  ix  iiiucli  more  fn- 
qucntly  paralyzed  than  any  other  ocular  muscle,  and  the  paralysis  may  \w  tcnifNH 
rary  or  permanent.  The  symptoms  are  an  absolute  immobility  of  the  eye  outwird, 
a  secondar}'  convergent  squint,  and  double  vision. 

Next  in  order  of  frequency  is  a  paralysis  of  the  mufclrn  8ftp/*/iefi  by  the  thr-i 
nerve^  any  one  of  which  or  all  of  wnich  may  be  affectetl.  Tliese  Kvmptotii!*  an- 
diplopia;  divergent  squint  or  upward  squint  oi*  downward  squint;  ptosih:  inimi*- 
bility  of  the  eye  inward,  downwanl,  or  upward ;  dilatation  and  immobility  uf  th^ 
iris ;  and  loss  of  tlie  power  of  accommodation.  The  two  latter  symptouiti  {H>iut  T<i 
paralysis  of  the  branches  of  the  third  nerve  going  to  the  iris  and  ciliary  musrlr. 
The  position  of  the  double  images  with  reference  to  each  other  variesVith  ilif 
muscle  or  muscles  paralyzed,  and  is  of  too  complicated  a  nature  to  be  eiittrwH 
on  here. 

When  all  the  branches  of  the  third  nerve  are  involvi^il  the  condition 
is  known  as  ophthalmoplegia  externa  and  interna. 

Paralysis  of  the  nnperior  oblique  or  trochlearis  niUM'le  is  due  to  a 
lesion  of  the  fourth  ner\'e  or  its  nucleus  of  (»rigin.  It  is  a  rare  c»ccur- 
rence,  and  the  objective  symptoms  are  so  slight  that  the  |Kiralysis  oannoi 
Ihj  detennined  except  by  ch)se  examination  of  the  behavi«ir  of  the  douhk 
images. 

Treatment. — The  treatment  of  all  these  nniscMdar  iKiralyses  should 
be  directed  toward  obviating  the  cause,  and  is  gc^nerally  me<li(*al  in 
character. 

Nystagrmus. — This  is  a  term  applitKl  to  involuutarj*  oscillator}'  or 
rotary  motions  of  the  eyeballs  due  to  rapid  alternate  <M>iitractions  «il' 
one  pair  of  straight  muscles,  or  to  similar  action  on  the  |wrt  of  tfe 
oblicpie  nuiscles,  or  to  both  combined.  It  may  be  either  c<mg»'nital  or 
accpiired.  The  former  is  accompanii^l  cither  by  cataract  or  by  ini|KT- 
fect  development  of  the  retina  or  optic  nerve.  The  accjuin^^i  fonn  may 
be  due  either  to  corneal  opacities  or  to  fatigue  of  the  nerve-Kvntn^  of 
the  eye  by  wcnking  in  a  straine<l  positi(m,  as  in  miners.  It  is  also  a 
symptom  of  <lisseniinate  sclerosis  of  the  brain  an<l  si)inal  cord. 

Treatment  is  of  no  avail. 


CHAPTER    XIX. 
SURGICAL  INJURIES  AND  DISEASES  OF  THE  EAR. 

By  Clarence  J.  Blake,  M.  D. 


The  surgery  of  the  ear  may  be  divided,  operatively  speaking,  into 
General  and  Special,  the  former  including  such  operations  as  come  with- 
in the  province  of  the  general  surgeon,  and  the  other  those  requiring  the 
manipulation  of  minute  instruments  directed  by  sense  of  touch  in  a  field 
illuminateil  by  reflected  light,  approached  through  a  small  opening,  and 
confined  to  a  cavity  which  presents  a  great  variety  of  structures  and 
intimately  related  contiguously  to  important  parts,  the  invasion  of  which 
would  be  a  matter  of  serious  consequence.  Indeed,  the  surgery  of  the 
temporal  bone  requires  to  an  unusual  degree  a  knowledge  of  minute 
anatomy  and  a  tactile  appreciation  of  locations  and  distances. 

The  first  class  of  diseases  and  their  operative  relief  would,  under  this  division, 
include  the  treatment  of  the  malformations,  injuries,  and  diseases  of  the  external 
ear,  of  the  outer  portion  of  the  external  auditory  canal,  and  of  the  superficies  of 
the  mastoid  process,  while  the  second  class  would  include  the  special  operations 
upon  the  membrana  tympani,  within  the  tympanic  cavity,  and  in  the  depths  of 
the  mastoid. 

The  congenital  deviations  of  the  aiiricle  from  the  normal  type 
include  malpoatUions  of  the  auride  as  a  whole;  deformities  of  certain 
portions  of  the  auricle,  the  remainder  being  normal ;  anomalous  shape 
of  the  auride  J  resulting  either  from  injury  or  from  arrest  of  development 
during  intra-uterine  life ;  and,  finally,  the  presence  of  either  supernu- 
merary auricles  or  of  sapemumerary  portions  of  the  auricle. 

The  malforniationB  most  commonly  demanding  surgical  treatment 
arc  those  in  which  there  is  a  marked  arrest  of  development  accompanied 
by  impairment  of  hearing,  those  in  which  supernumerary  ix)rtions  are 
to  be  removed,  and  those  in  which  the  auricle,  in  other  resi)ects  normal 
in  position  and  structure,  projects  unduly  from  the  side  of  the  head. 

In  very  young  children  the  projecting  auride  may,  since  the  cartilage  of  which 
this  structure  is  rormed  is  at  an  early  age  soft  and  pliable,  be  succesajuliy  treated  by 
fastening  the  auricle  back  against  the  side  of  the  head,  either  by  painting  the  pos- 
terior portion  of  the  concha  and  the  adjacent  portion  of  the  mastoid  region  with 
collodion,  bringing  the  two  surfaces  in  contact,  and  applying  a  light  gauze  bandage, 
or  by  applving  the  bandage  alone,  or  a  cap  which  may  be  continuously  worn:  in 
the  adult  this  simple  treatment  is  less  efficacious,  because  of  the  greater  elasticity 
and  firmness  of  the  cartilage,  but  that  it  may  occasionally  be  effectual  is  shown  by 
the  result  of  the  pressure  of  the  head-band  worn  by  some  orders  of  religious  sister- 
hoods. 

When  the  auricle  is  very  prominent  and  the  cartilage  thick  and  firm, 
it  is  usually  necessary  to  effect  an  attachment  between  the  posterior  por- 
tion of  the  concha  and  the  surface  of  the  mastoid  region.     This  is  best 
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f^/f*iM:Tita;i/,t  of  A  nogTnal  *ar:  viil«  toe  iaf^'mr-l-fCfWew  of  the  deep^  pi^rtions 
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mzj^frr.j  of  c;i^i»3*  b*i:  llsl>  hff>^  >-/  la  mpct>T7iiKn:  in  loe  Iwario^  bj  opefstiTf 
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Th^:  ^f/^rfiHfA^rorw  ^fftioa*  of  the  aariole  m«>=t  comiiK^iily  fimiid  are 
«mall  wA\\\*f^.  of  f-strtili^  or  of  ci:inD«rdve  ti»De,  onvere^i  with  skin,  in 
front  of  thf:  f^ar.  which  mav  iL?elf  be  quite  »>nial  in  shape,  size,  and 
hffSiUtfU.  Th'-r^;  prrjf^rtion!?  are  casilv  removeil  bv  excision,  a  small  flap 
of  -kin  \f('\u^  taken  from  one  side  and  stitcheil  or  otherwise  secured  in 
\\%ii  r\tiu:f:  left  liv  the  removal. 

Incised  and  contused  ^v-onndB  of  the  anriele  are  likely  to  result  in  a 
r/in-Zidrrnihle  dc^ft'  of  deformity,  either  from  imperfect  coaptation  «>f  the 
<rd|r'-^  of  tlif  wound  or  fn^m  sul>se<^uent  perich«.»ndritis  or  nei^nisis  of  the 
'-jirtilji^'ff,  ijnlcr-«  they  are  treated  shortly  after  injure*  ami  with  espei*ial 
r*'i'*'r<-W'4-  i<,  the  jK.*iruliar  structure  of  the  auricle.  This  is  a  thin  plate  of 
ijri.-ijp|K>rtwl  r'jirtihige  covereil  with  integument,  and  suhjecteil,  iu  the 
<'vent  of  ;i  .-^il  lit  ion  of  its  continuity,  to  the  action  of  small  musclt^, 
wliieli,  tlirni^fh  nidi  men  tar}'  and  weak,  become  effective  in  their  action 
when  thr*  rontinned  resistance  of  the  cartilage  to  which  they  are  attached 
i**  reninved. 

Where  o[)enition  is  rwju(»sted  for  the  rt»lief  of  such  defomiitv  resultlD^ 
from  injury,  as  the  inciirving  of  the  pinna  from  above  forwarJ,  this  nwy 
he  eflifcterl  hy  ?*uheiitaneou.s  dissection  of  the  integument  on  the  anterior 
.^iirfarr*  of  the  aurieh',  and  by  an  operation  on  the  posterior  surface  com- 
parahh'  on  a  sinall  scale  to  that  made  use  of  for  tying  back  the  auricle  as 
a  \vhr)h'. 


^^^^^^^^^^B  OTIt^ifATO.UA. 

^^H^ia  a  resuli^  bloats  upon  the  auricle  thei'e  is  uot  infrequently  a  xarre 
^^kntiutlon  or /riwhirr  of  tw  cartilage,  with  extravasation  of  blood  uiider- 
^^■eath  tlir  integument  and  uericliondrium :  this  occurs  usually  ou  the 
^Bhtcrior  (iiurliiee  uf  the  auricle  and  in  its  upper  portion,  and  is  similar  in 
^B>ppearaneo  and  location  to  the  extravasations  which  have  been  I'ouutl  to 
^■oocur,  without  history  of  injury,  in  the  insauf,  oud  have  been  prudueod 
^nbrtifieially  in  <Iugs  by  Hectiou  of  the  restiforni  bodies,  ex(x.'pt  that  the 
^Kpratmuilic  oUiieituUottin  is  usually  lai^r,  more  t«nse,  and  accompanied 
Bly  inin- 

^P  In  the  tranmntio  othtematoma  the  extravasation  of  btood  which  peels 
Up  llie  perichondrium  and  sJcin  is  usually'  the  result  of  a  fracture  of  the 
cartila^,  while  in  the  idiopathio  form  there  is  sometimes  a  disease  of 
the  cartilage  us  the  basis  of  the  hemorrhage  or  effusion. 

The  athmmfUama  usually  presents  itself  as  a  smot»th  rounded  awelliug, 
filling  the  upper  anterior  portion  of  the  auricle  above  the  cuucha,  and 
obliterating  tlie  normal  elevations  of  the  helix,  antihelix,  and  their  eor- 
re*4ponding  fussie ;  it  occurs  either  immediately  after  an  injury*,  when  it 
is  accompanied  by  sensations  of  {>ain  and  tension,  or  idiopatbically,  with- 
out pain  or  other  disturbance,  sometimes  dunng  sleep,  the  patient  awak- 
ing with  a  sense  of  fiduess  in  the  auricle  as  the  first  evidence  of  an 
^^ibnormul  condition. 

^^t     TheTREATMKNTof  the  recent  otluem  atom  a  should  be  directed,  first,  to 

^Hne  evacuation  of  the  contents  of  the  sac,  and,  secondly,  to  the  prevention 

^BpT deformity,  which  is  likely  to  occur  from  the  contmetion  of  remaining 

blood-clots,  the  puckering  of  the  skin,  and  the  consequent  nial[>osttion 

of  the  fractured  or  weakened  cartilage. 

Evacuation  by  aspiration,  while  immediately  effectual  in  removing 
the  senuii,  is  apt  to  leave  a  remaining  bluud-clut  and  give,  moreover, 
only  temporary  benefit,  since  the  sac  speedily  refills;  a  free  incision 
should,  therefore,  with  due  aseptic  precautions,  be  made  in  the  must  de- 

^ pendent  portion  of  the  tumor  and  the  fluid  contents  evacuated,  not  only 
{^gentle  pressure  from  above  downward,  but  by  passing  a  cotton-tipj>ed 
probe,  properly  sterilized,  into  the  ssic  and  carefully  wiping  out  any 
remaining  blood-clot6  or  small  pieces  of  cartilage,  which,  Ijoth  in  the 
tiBumatic  and  idio{>atliic  cases,  are  sometimes  f()und  to  Imve  separated. 

If  the  oths?matoma  is  of  long  standing  and  the  cotton-tipped  probe  be 
not  sufficient  to  cleanse  the  sac-walls,  the  sharp  spoon  should  be  used 
and  the  walls  effectually  curetted.  After  evacuation  of  the  sac  complete 
apposiition  of  the  walls  shotdd  be  effected  by  applying  to  the  anterior 
surface  of  the  auricle,  over  the  evacuated  sac,  small  jwds  of  sea-snonge 
cut  to  fit  into  place,  wrung  out  in  boiled  water,  partially  dried,  autl  kept 
in  place  by  a  narrow  flannel  bandage  passing  over  the  auricle  and  around 
the  head,  the  auricle  being  supported  posteriorly  by  gauze  sponges.  At 
the  end  of  twenty-four  hours  the  bandage  and  pads  should  be  removed, 
sare  being  taken,  if  there  be  evidence  of  adhesions  between  the  sac-walis, 
'p  hold  the  auricle  between  the  thumb  and  finger  after  the  pressure  of 
'le  banilage  is  removed. 

If  the  sac  refill,  the  evacuation  and  bandi^ing  should  lie  re- 
BQtecl;  more  than  three  or  four  daily  dressings  are  seldom  required  to 
iring  about  adhesion  of  the  walls  of  the  sac,  and  when  this  has  been 
iffec^Ml  the  auricle  should  be  massaged  by  a  gentle  rubbing  or  rolling 
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of  the  aflTected  part  between  the  thumb  and  finger  for  five  or  ten  miuuits 
three  or  four  times  daily. 

The  auncfe  is  frequently  the  seat  of  small  tcarty  growths  occurrinjr 
usually  cm  the  walls  of  the  concha,  of  small  cysts,  and  oa!«k$ionaUy  <>t' 
gouty  deposits,  all  of  which  may  l>e  treated  according  to  the  simple  nile^ 
applicable  to  the  removal  of  such  abnormalities  elsewhere. 

The  lobule  is  occasionally  the  seat  of  fibrous  tumors^  rarely  attaininj^ 
any  considerable  size  or  occurring  frequently  except  in  the  nogn)  ra«*. 
When  tliese  tumors  are  large  it  is  sometimes  necessary  to  sacrifiiv  \\w 
w^liole  lobule,  the  tumors  being  removed  by  careful  dissection,  leaving  a 
small  flap  of  skin  to  be  turned  under  the  lower  eilge  of  the  oartila^  t»f 
the  auricle  to  form  a  small  lobule ;  tumors  of  moderate  size  may  Ik?  in- 
cluded betw(»en  two  cuts  of  the  scissors,  making  a  triangle,  the  apex  t»f 
which  should  be  below  the  cartilage,  the  space  between  the  two  linc^ 
including  the  tumor  and  such  portion  of  the  lobule  as  it  may  l>e  nei'es- 
sary  to  remove  in  order  to  get  good  opposing  edges :  oarc  should  lie 
taken  not  to  carry  the  cut  upward  into  the  cartilage,  as  the  small  arten* 
running  along  its  inferior  border  is  likely  to  cause  troublesome  blee<iiii|;, 
interfering  with  the  subsequent  healing  of  the  cut  edges,  which  should 
be  brought  into  ap|K)sition  and  secured  by  means  of  collodion  dreseinjj 
and  without  sutures,  experience  having  shown  that  the  suture  points  are 
liable  to  become  centres  for  new  fibroid  growths. 

Epithelioma  of  the  auricle  is  of  infrequent  occurrence,  a  review  of 
14,747  cases  of  all  diseases  of  the  ear  showing  that  it  oct^urred  but  twiw. 
Relief  is  most  commonly  sought  on  account  of  the  severe  ]>ain  which 
accompanies  the  development  of  the  nodular  projection  upon  tlie  ante- 
rior surface  of  the  auricle,  the  primal  appearance  of  a  careinoniat<»us 
growth  being  rare  on  the  posterior  surface. 

When  a  large  portion  of  the  auricle  has  been  attacked,  its  entire  removal,  with 
that  of  a  part  of  the  whole  of  the  cartilaginous  canal,  is  indicated,  and  thi«  should 
be  done  in  the  following  manner :  The  skin  should  be  carciiillv  examined  to  deter- 
mine the  location  of  any  nodular  points,  all  of  which  in  the  immediate  neighbor- 
hood of  the  auricle  should  be  included  in  the  field  of  operation,  and  the  inoi»ii>Q 
should  be  made  beyond  the  indurated  surface  and  in  the  sound  tis«»ues  only. 
Beginning  at  a  point  above  and  behind  the  auricle,  the  first  incision  >di(»uld  be 
made  as  dose  to  the  point  of  auricular  attachment  as  the  condition  of  the  8kio 
will  permit,  and  the  dissection  carried  backward  and  downward  in  a  curve  to  a 
point  below  the  lobule:  from  this  incision  the  skin  should  be  dissected  up. and  the 
dissection  carried  along  the  curve  of  the  mastoid  into  the  auditor}*  i*anal.  ihn* 
separating  the  jmsterior  auricular  attachments  and  carrying  the  auVicle  with  iti^ 
collar  of  skin  forward,  traction  on  the  auricle  forward,  upward,  and  d(»wnwanl.  »■« 
the  cutting  proceeds,  permitting  a  ready  division  of  the  muscular  and  liganu'Dtou* 
attachments  above  and  below. 

The  superficial  cut  is  then  continued  from  its  beginning  forward  and  down- 
ward outsiac  of  the  root  of  the  helix,  above  the  tragus,  and  into  the  meatus,  while 
the  end  of  the  cut  is  ccmtinucd  either  through  the  incisura  intertragica,  leavinjs  the 
tragus  in  place,  or  outside  of  and  including  the  tragus  in  case  it  be  uecessarj'  aL-» 
to  remove  that  portion  of  the  cartilage. 

The  removal  of  the  auricle  in  cases  of  epithelioma  sometimes  implies 
the  creation  of  a  surface  of  greater  or  less  extent  to  be  eovere<I  by  jrnnui- 
lation-tissuc,  and  the  utilization  of  any  skin-flaps  which  may  Ik*  obtain- 
able without  danger  of  a  recurrence  of  the  growth  should  of  oiUi>i»  l>e 
considenHl.     Whanri^  upper  portion  of  the  auricle  only  is  inipli<'ato<l 


and  the  lobule JT        ^fift,  it  can  be  utilized  for  covering;  the  lohule. 
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which  is  merely  a  reduplication  of  skin,  vascular  and  well  nourished,  and 
with  a  small  artery  passing  into  it  from  a  point  on  its  anterior  border, 
may  be  separated  in  removing  the  cartilaginous  portion  of  the  auricle, 
left  hanging  by  its  ant<»rior  attachment,  and,  after  removal  of  the  auricle 
he  use<l  by  splitting  and  spreading  to  cover  a  considerable  denuded  sur- 
face. Where  it  has  been  necessary  also  to  denude  a  large  portion  of  the 
mastoid  surface  a  long  incision  may  be  made  in  the  scalp  posteriorly  to 
the  mastoid,  the  subcutaneous  tissue  dissected  up,  and  the  scalp  slipped 
forward  to  cover  as  large  a  portion  of  the  mastoid  as  is  possible  by  this 
means,  the  scalp  opening  being  allowed  to  close  by  granulation-tissue ; 
the  aural  wound  should  be  dressed  antiseptically,  a  gauze  tampon  being 
placed  in  the  external  auditory  (^nal,  and  when  granulations  appear  over 
the  surfaces  which  it  has  not  been  possible  to  cover  with  skin,  dermatiza- 
tion  may  be  effected  by  first  drying  the  granulation  surface  and  then 
carefully  covering  it  with  a  strip  or  strips  of  bond  or  so-called  parch- 
ment paper,  which  is  kept  in  place  under  pressure  by  means  of  sterile 
dressings  and  firm  bandages.  At  the  end  of  the  third  or  fourth  day  the 
paper  is  usually  either  firmly  adherent  or  comes  away,  leaving  beneath 
it  flattened  granulations  covered  with  a  fine  pavement  epithelium.  In 
using  this  form  of  automatic  grafting  the  paper  dressing  should,  if  pos- 
sible, be  applied  in  one  piece  and  carried  over  on  to  the  sound  skin,  new 
skin-growth  being  founa,  under  these  conditions,  to  project  itself  in  con- 
centrating lines  from  the  sound  edges  toward  the  centre  of  the  granulat- 
ing surface. 

Injury  of  the  External  Oanal. 

Among  the  injuries  to  the  external  auditory  canal  of  extrinsic  origin 
should  be  mentioned  fracture  of  the  anterior  inferior  wall  of  the  bony 
(!anal,  forming  the  posterior  wall  of  the  glenoid  fossa,  as  a  result  of 
blows  upon  the  lower  jaw,  the  bony  plate  in  some  cases  being  not  only 
fracturea,  but  turned  up  edgewise  through  the  skin  into  the  lumen  of 
the  canal. 

PoRBioN  Bodies. 

The  foreign  bodies  which  find  their  way  into  the  ear,  and  for  the 
removal  of  which  interference  is  required,  are  of  two  classes — the  ani' 
mafr  and  inanirruite^  the  former  including  various  insects  and  their  larvie, 
and  the  latter  almost  any  substance  small  enough  to  be  introduced  into 
the  external  auditory  canal. 

The  presence  of  an  animaie  body  is  usually  evident  to  the  patient  by 
sensati(ms  of  movement  within  the  ear,  and  of  pain  accompanied  by 
noises  incident  to  the  movement  of  the  living  creature.  The  si)eediest 
relief  from  these  symptoms  is  aiforded  by  turning  the  affected  ear  up- 
wanl  and  filling  it  with  either  warm  water  or  warm  oil  for  the  purpose 
of  drowning  the  insect,  which  may  afterward  be  removed  by  means  of 
the  forceps  under  a  good  illumination,  or  by  simple  syringing. 

The  larvfiB  of  the  house-fly  and  blow-fly  iirc  sometimes  found  in  the  ear  in  cases 
of  suppurative  disease :  their  presence  may  usually  be  determined  objectively  as  a 
whitish  moving  mass  in  the  depth  of  the  ear,  and  an  occasional  indication  of  their 
presence  is  the  streaking  of  the  purulent  <iirtcharge  with  blood  flowing  from  the 
mucous  membrane,  wounded  by  the  hooks  with  which  the  larvse  attach  themselves, 
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the  Aubjective  symptoms  being  a  sharp  stinging  pain  in  the  ear  accompanied  br  i 
sensation  of  movement.  An  attempt  at  removal  of  the  larvse  by  means  of  the  tor* 
ceps  not  uncommonly  results  in  their  being  torn  to  pieces,  traction  npon  their 
bodies  drawing  the  hooks  downward  and  fixing  them  more  firmly  in  the  skio  or 
mucous  membrane.  As  their  breathing  apparatus  is  at  the  ventral  end,  they  nuy 
be  made  to  loosen  their  hold  by  filling  the  ear  with  warm  oil  or  glycerin. 

The  inanimate  bodies  most  commonly  found  in  the  car^  of  childrtn 
are  beans,  peas,  pieces  of  shite-pencily  beads,  boot^buttonSy  small  shells 
and  pebbles.  Wliere  the  foreign  body  is  situated  in  the  outer  half  of 
the  canal  it  may  sometimes  be  easily  removed  by  turning  the  affected  tar 
downward,  seizing  the  auricle  between  the  finger  and  thumb,  and  rotat- 
ing it  forward  and  backward,  this  movement  serving  to  make  the  wall 
of  the  cartilaginous  part  of  the  canal  impinge  upon  one  side  and  then 
the  other  of  the  foreign  body  and  loosen  it  from  its  place.  If  the  foreign 
body  have  been  pushed  beyond  the  narrow  portion  of  the  canal  and  i> 
lodged  near  to  or  in  contact  with  the  drumhead,  its  i*emoval  should  U* 
attempted,  otherwise  than  by  syringing,  only  under  a  good  illumination 
and  with  great  care,  it  having  not  infrequently  happened  that  injudicious 
attempts  at  removal  of  a  hard  foreign  body  by  means  of  forceps  ami 
other  instruments  have  resulted  not  only  in  wounding  the  lining  oj  the 
canal y  but  in  rupturing  the  inembrana  tympani  and  forcing  the  foreipi 
body  into  the  tympanic  cavity. 

When  the  foreign  body  is  so  firmly  imbedded  at  the  inner  end  of  the  canal  iff 
in  the  middle  ear  as  to  make  its  extraction  by  the  natural  channel  impossible,  it 
may  be  necessary  to  reflect  the  auricle  and  cartilaginous  portion  of  the  canal.  <ir 
even  its  entire  lining,  forward.  This  should  be  done  under  ether  and  with  the 
usual  aseptic  precautions,  an  incision  being  made  behind  the  auricle  clo^e  lo  it;* 
attachment,  and  the  dissection  along  the  posterior  wall  of  the  canal  being  carried 
to  the  point  of  attachment  of  the  cartilaginous  to  the  osseous  portion,  which  may 
then  be  separated,  exposing  the  inner  end  of  the  canal,  with  its  soft  tiwues  intact, 
freely  to  view ;  or,  without  dividing  the  canal,  the  soft  parts  may  be  entirely  dis- 
sected away  from  the  bone  as  far  as  the  eniulus  tympanicus,  the  soft  tissue  at  thi? 
point  being  divided  by  the  angular  knife  introduced  through  the  canal  or  bv 
further  dissection  from  behind  forward :  should  the  foreign  body  be  so  large,  of 
such  material,  or  so  firmly  imbedded  in  the  middle  ear  as  to  make  its  piecemeal 
extraction  necessary,  the  first  incision  should  be  made  not  merely  behind  the 
auricle,  but  should  begin  above  it,  in  order  that  a  larger  operative  field  may  be 
obtained  and  that  room  be  secured,  if  necessary,  for  cutting  away  portions  of'  the 
bone. 

After  removal  of  the  foreign  body  the  ear  should  be  thoroughly  cleansed  with 
an  antiseptic  solution,  the  soft  parts  replaced,  and  the  outer  wound  closed  by 
stitches. 

The  External  Auditory  Canal. 

The  commonest  form  of  acute  infectious  process  of  the  external  audi- 
tory canal  is  furuncle,  or  boil,  which  is  found  principally  in  the  outer 
jK>rtion  of  the  canal,  and  rarely  in  the  concha  or  upon  the  auricle.  The>e 
boils  of  parasitic  origin  occur  singly,  more  commonly  successively  in 
groups,  and  have  all  the  cliaractoristics  of  the  same  form  of  inflammaton* 
process  elsewhere,  but  are  liable  to  be  especially  painful  because  of  the 
circumscribed  region  in  which  th<^y  (K'cur,  the  thinness  of  the  skin,  and 
the  resisting  character  of  the  underlying  tissues. 

In  addition  to  the  pain,  which  is  at  first  dull  and  continuous  and  later 
of  a  lancinating  character,  there  is  a  sensation  of  heat  and  fulness  in  the 
ear.     In  the  earlier  stages,  when  the  skin  is  red  and  tumefied,  tlie  exact 
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location  of  the  inflamed  gland  may  be  determined  by  tactile  ipspection 
with  a  bent  probe,  pressure  on  the  skin  immediately  overlying  the  point 
of  inflammation  being  indicated  by  a  slight  sharp  pain.  Gentle  pressure 
with  the  probe  marks  the  spot  by  a  momentary  depression  in  the  oedem- 
atous  skin,  and  a  deep  incision  with  a  small  curved  bistoury  usually 
brings  the  desired  relief. 

In  the  limited  necrosis  of  the  bony  canal  which  accompanies  an  ulcerative 
process  of  the  soft  tissues,  following  either  circumscribed  or  aiffuse  inflammation, 
the  more  common  locations  of  the  lesions  are  the  rough  lip  of  bone  which  forms 
the  inferior  outer  termination  of  the  osseous  auditory  canal  and  serves  for  the  at- 
tachment for  the  cartilaginous  portion,  and  the  thin  bone  on  the  posterior  wall  of 
the  canal. 

The  SYMPTOMS  which  bring  patients  under  observation  in  these  cases 
are  either  the  discomfort  incident  to  a  flow  of  pus  from  the  ear  or  an  im- 
pairment of  hearing,  accompanied  by  a  sense  of  fulness  or  other  indication 
of  the  presence  of  a  foreign  body  in  the  canal,  and  which  is  found  on 
inspection  to  be  due  to  an  accumulation  of  epidermis.  On  further  exam- 
ination it  is  evident  that  both  the  pus  and  exfoliated  epidermis  have  their 
origin  in  granulations  which  overlie  a  small  surface  of  necrotic  bone. 

The  occurrence  of  a  large  furuncle  at  the  junction  of  the  cartilaginous 
and  osseous  iK)rtions  of  the  canal,  followed  by  subsequent  ulcerative  de- 
struction of  the  thin  upper  dermoid  wall,  will  sometimes  leave  a  cavity 
of  considerable  depth  either  filled  with  granulaticm-tissue  or  with  masses 
of  exfoliated  epidermis,  the  removal  of  which  by  means  of  the  forceps 
or  by  syringing  reveals  the  true  condition  of  aifairs,  the  depression  in 
the  wall  of  the  canal  being  found  to  have  somewhere  upon  its  surface 
redundant  granulations,  at  the  bottom  of  which,  by  means  of  a  prol)e,  a 
spot  of  carious  bone  may  Ikj  felt.  In  the  majority  of  these  cases  relief  is 
oDtaiiied  by  the  simple  process  of  thorough  and  sometimes  repeated 
curetting  through  the  external  canal,  but  it  is  occiisionally  necessary 
where  the  necrotic  portion  is  more  extensive  to  reflect  the  auricle  for- 
ward in  search  of  a  sequestrum  or  for  the  purpose  of  removing  the  dis- 
easeil  bone  by  means  of  the  chisel. 

EiXostoses  of  the  external  auditory  canal,  like  the  hyperostoses,  are 
usually  the  result  of  a  circumscribed  periostitis,  such  as  may  o(»cur  in  the 
course  of  a  chronic  suppuration  of  the  middle  ear,  though  their  occur- 
rence as  multiple  growths  in  succeeding  generations  favors  the  imputa- 
tion of  an  hereditary  tendency. 

The  hyperostoses  rarely  require  operative  interference,  but  the  exostoses 
of  large  size  which  have  their  origin  on  the  anterior  superior  or  posterior 
inferior  lip  of  the  osseous  meatus,  as  well  as  the  rounded  exostoses  which 
occur  singly  or  in  groups  deeper  in  the  canal,  sometimes  project  so  freely 
into  its  lumen  as  to  make  their  removal  a  necessity. 

A  careful  examination  of  the  contour  an<l  location  of  an  exostosis  is 
an  important  preliminary  to  its  removal,  and  this  may  be  done  with  a 
bent  probe  passed  beyond  the  growth  or  by  means  of  the  loop  of  a  wire 
snare  8lippe<l  over  it. 

The  removal  of  exostoses  is  best  effected  bv  means  of  a  fine  dental 
drill  making  successive  openings  through  the  base  of  the  growth,  which 
is  then  broken  away  by  means  of  the  burr  worked  by  a  dental  engine. 

Another  form  of  obstruction  of  the  external  auditory  canal,  but  one 
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done  by  renioving  an  eUiptlcal  portion  of  nhin,  inchidiiig  ai  |»art  of  tl«- 
posterior  surface  of  the  auricle  and  of  the  mastoid,  in  ont*  ni*nmlati(«. 
the  edges  of  the  cut  upon  the  auricle  and  mastoid  being  brought  into 
apposition  and  secured  by  stitches :  a  light  but  firm  bandagi*  is  then  car- 
ried over  the  auricle  and  around  the  head,  and,  oxcopt  for  renewal, 
should  not  be  removed  imtil  the  healing  of  the  wound  is  complett. 
Where  the  cartilage  of  the  auricle  is  thick  and  unyielding,  it  may  Ik? 
thinned  either  by  means  of  the  curette  or  knife,  care  being  taken  tliat 
this  is  done  evenly  ;  otherwise  when  the  auricle  is  pressor!  backwanl.  a 
break  may  occur  in  the  cartilage  at  the  thinnest  point,  witli  the  n»suhinjr 
deformity  of  a  projection  upon  the  anterior  surface'  of  the  auricle. 

As  a  preliminary  to  this  operation,  in  addition  to  the  Ui»ual  cleansing  of  tb^ 
skin  and  other  aseptic  precautions,  the  auricle  should  be  preissed  ba«*kward  into 
the  position  in  which  it  is  desired  to  fasten  it,  and  a  mark  made  upon  the  conchi 
and  mastoid  to  indicate  the  limit  and  contour  of  the  incision  tu  be  made. 

The  commonest  form  of  complete  microtia  is  that  in  which  the  tuber- 
cles of  cartilage  which  subsequently  form  the  helix,  antihelix,  and  the 
tragi  are  still  distinct,  and,  since  it  is  the  result  of  an  arrest  of  deveW 
ment  at  an  early  period  of  intra-uterine  life,  it  is  not  unoommonlv 
accompanied  by  an  arrest  of  development  of  the  corresponding  wile  i»f 
the  face,  of  the  external  auditor}'  canal,  and  sometimes  of  the  souml- 
transmitting  structures  of  the  middle  ear. 

The  rudimentary  auricle  itself  contains  so  little  basal  cartilage,  and  is  in  the 
majority  of  these  cases  so  merely  an  involuted  reduplication  of  skin,  that  it 
affords  very  little  material  for  a  plastic  operation,  and,  so  far  aa  appearances  &iv 
concerned,  is  better  left  untouched,  entirely  removed,  or  replaced  oy  an  artiiicial 
representation  of  a  normal  ear;  while  the  incompleteness  of  the  deeper  portione 
of  the  organ  of  hearing  of  which  this  form  of  microtia  is  significant,  give  in  the 
majority  of  cases  but  little  hope  of  an  improvement  in  the  nearing  by  opcrali?f 
interference. 

The  supernumerary  portionJi  of  the  auricle  most  commonly  found  are 
small  nodules  of  cartilage  or  of  connective  tissue,  covered  with  skin,  in 
front  of  the  ear,  which  may  itself  be  quite  normal  in  shape,  sixe,  and 
location.  These  projections  are  easily  removed  by  excision,  a  small  flap 
of  skin  being  taken  from  one  side  and  stitched  or  othenvise  secured  in 
the  space  left  by  the  removal. 

Incised  and  contused  wounds  of  the  auricle  are  likely  to  result  in  a 
considerable  degree  of  deformity,  either  fmm  imperfect  coaptation  of  the 
edges  of  the  wound  or  from  subscKpient  perichondritis  or  necrosis  of  the 
cartilage,  unless  they  are  treated  shortly  after  injury  and  with  especial 
reference  to  the  jKJCuliar  structure  of  the  auricle.  This  isti  thin  plate  of 
unsupported  cartilage  covered  with  integument,  and  subjected,  in  tlie 
event  of  a  solution  of  its  continuity,  to  the  action  of  small  muscles 
which,  though  rudimentary  and  weak,  become  effective  in  their  acti«^n 
when  the  continued  resistance  of  the  cartilage  to  which  they  are  attached 
is  removed. 

Where  operation  is  requested  for  the  relief  of  such  def4)rniitv  resultioyr 
from  injury,  as  the  incurving  of  the  pinna  from  above  forward,  this  may 
be  effected  by  subcutaneous  dissection  of  the  integument  on  the  anti^riur 
surface  of  the  auricle,  and  by  an  operation  on  the  i)osterior  surface  com- 
parable on  a  small  scale  to  that  made  use  of  for  tying  back  the  auricle  as 
a  whole. 
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As  a  result  of  blows  upon  the  auricle  there  is  not  infrequently  a  severe 
contusion  or  fracture  of  the  cartilage,  with  extravasation  of  blood  under- 
neath the  integument  and  i)erichondriuni :  this  occurs  usually  on  the 
anterior  suriaee  of  the  auricle  and  in  its  upper  portion,  and  is  similar  in 
appearance  and  location  to  the  extravasations  which  have  been  found  to 
•K'cur,  without  history  of  injury,  in  the  insane,  and  have  been  produced 
artificially  in  dogs  by  section  of  the  restiform  Ixwlies,  except  that  the 
traumatic  ot/tasnuitorna  is  usually  larger,  more  tense,  and  accompanied 
by  piiin. 

In  the  traumatic  othfiemati>ma  the  extravasation  of  blood  which  peels 
up  the  perichondrium  and  skin  is  usually  the  result  of  a  fmcture  of  the 
«irtilage,  while  in  the  idiopathic  form  there  is  sometimes  a  disease  of 
the  cartilage  as  the  basis  of  the  hemorrhixge  or  eflFusion. 

The  othwmatoiiia  usually  presents  itself  as  a  smooth  rounde<l  swelling, 
filling  the  upper  anterior  portion  of  the  auricle  above  the  concha,  and 
obliterating  the  normal  elevations  of  the  helix,  antihelix,  and  their  cor- 
responding fossffi ;  it  occurs  either  immediately  after  an  injurj^  when  it 
is  accompanied  by  sensations  of  pain  and  tension,  or  idiopathically,  with- 
out jMiin  or  other  disturbance,  sometimes  during  sleep,  the  jiatient  awak- 
ing with  a  sense  of  fulness  in  the  auricle  as  the  first  evidence  of  an 
abnormal  condition. 

Tlie  TRKATMENT  of  the  rcccut  othflematoma  should  be  directed,  first,  to 
the  evacuation  of  the  contents  of  the  sac,  and,  secondly,  to  the  prevention 
of  deformity,  which  is  likely  to  occur  from  the  contraction  of  remaining 
blood-clots,  the  puckering  of  the  skin,  and  the  consequent  malposition 
of  the  fractured  or  weakened  cartilage. 

Evacuation  by  aspiration,  while  immediately  effectual  in  removing 
tlie  serum,  is  apt  to  leave  a  remaining  blood-clot  and  give,  moreover, 
only  temporary  benefit,  since  the  sac  speedily  refills ;  a  free  incision 
should,  therefore,  with  due  aseptic  precautions,  l)e  made  in  the  most  de- 
pendent portion  of  the  tumor  and  the  fluid  contents  evacuated,  not  only 
by  gentle  pressure  from  above  downward,  but  by  ])assing  a  cotton-tipped 
pn)be,  properly  sterilized,  into  the  sac  and  carefully  wiping  out  any 
remaining  blood-clots  or  small  pieces  of  cartilage,  which,  both  in  the 
traumatic  and  idiopathic  crises,  are  scmietimes  found  to  have  separated. 

If  the  othtematoma  is  of  long  sbmding  and  the  cotton-tipj)ed  probe  be 
not  sufficient  to  cleanse  the  sjic-walls,  the  sharp  spoon  should  be  used 
and  the  walls  effectually  curetted.  Afler  evacuation  of  the  sac  complete 
apposition  of  the  walls  should  be  effected  by  applying  to  the  anterior 
surface  of  the  auricle,  over  the  evacuated  sa(^,  small  pads  of  sea-siK)nge 
cut  to  fit  into  place,  wrung  out  in  boiled  w-ater,  j)ai'tially  dried,  an(l  kept 
in  plac^  by  a  narn)w  flannel  bandage  passing  over  the  auricle  and  around 
the  head,  the  auricle  being  supj>orted  posteriorly  by  gjuize  sponges.  At 
the  end  of  twenty-four  hours  the  bandage  and  pads  should  be  removed, 
<^re  being  taken,  if  there  be  evidence  of  adhesions  between  the  sac- walls, 
to  hold  the  auricle  between  the  thumb  and  finger  after  the  pressure  of 
the  bandage  is  removed. 

If  the  sac  refill,  the  evacuation  and  bandaging  should  be  re- 
peated; more  than  three  or  four  daily  dressings  are  seldom  required  to 
bring  about  adhesion  of  the  walls  of  the  sac,  and  when  this  has  been 
effected  the  auricle  should  be  massaged  by  a  gentle  rubbing  or  rolling 
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the  cut  edges  as  the  sensitiveness  of  the  patient  may  demand  :  thi^  &m 
portion  of  the  cut  ends  at  a  point  close  to  the  short  process  of  the  mal- 
leus, and  is  tlience  carried  downward  along  the  posterior  l>order  of  the 
long  process  of  the  malleus. 

The  resultant  flap  usually  curves  outward  and  downward,  and  per- 
mits free  access  to  the  parts  beneath  :  when  this  does  not  occur  the  flap 
may  be  pulled  gently  outward  by  means  of  the  blunt  hook. 

Through  the  opening  thus  afforded  it  is  possible  to  test  the  mobility  of  the 
ossicles,  to  make  tactile  examination  of  the  parts  beyond  sight,  and  to  perform 
such  operations  as  the  tests  of  hearing  and  the  tactile  examinations  may  indicate, 
including,  for  example,  divisions  of  mlds  and  adhesions,  mobilization  of  the  (xwi- 
cles,  tenotomy^  of  the  stapedius  and  tensor  tympani  muscles,  circumcision  of  the 
stapes,  and  division  of  the  incudo-stapedial  joint,  without  local  anKstthesia,  except 
in  so  far  as  the  membrana  tympani  is  concerned,  the  absence  of  general  amestbetsia 
permitting  tests  of  hearing  at  progressive  stages. 

At  the  conclusion  of  the  examination  or  oi)erations  w^ithin  the  tym- 

Eanum,  as  the  case  may  be,  the  flap  in  the  membrana  tym{)ani  is  replai'ed 
y  applying  to  its  outer  surface  a  disk  of  thin  glossy  writing-paper  pre- 
viously dipped  in  a  weak  corrosive  solution  :  this  disk  is  introilucen  on 
a  moist  cotton-tipped  probe,  kept  in  contact  with  the  flap  for  a  few 
seconds  until  it  adheres  to  it,  and  then,  carrying  the  flap  with  it,  is 
pressed  upward  until  thd  paper  also  adheres  to  the  drumhead  abtjve  the 
cut,  thus  sealing  the  wound  and  keeping  its  edges  in  apposition. 

If  aseptic  precautions  have  been  properly  taken,  the  wound  in  the 
drumhead  closed  in  this  manner  usually  heals  by  first  intention. 

Operation  for  the  removal  of  the  membrana  tymjHtni,  vmllntniy  and 
incuH  for  the  purpose  of  improving  the  hearing  in  C5is<*s  of  nun-suppura- 
tive  diseases  of  the  middle  ear,  as  originally  proposed  by  Kos^sel,  is  very 
similar  to  the  o|>eration  for  the  removal  of  the  malleus  and  incus  in  ca.'S*^ 
of  suppurative  disease,  and  should  be  done  with  the  most  careful  atten- 
tion to  asepsis. 

This  operation,  undertaken  for  the  improvement  of  hearing,  is  of 
little  benefit  unless  it  take  into  consideration  also  the  release  of  the 
staj)es  and  its  possible  utilization  as  the  point  of  contact  for  si)nie  fomi 
of  artificial  drumhead. 

In  acute  inflammation  of  the  middle  ear  incision  of  the  mem- 
brana tympani  may  be  required  either  for  purposes  of  phlebotomy  or 
for  the  release^  of  secretions  retoined  within  the  middle  ear. 

In  cases  of  acute  congestion  occurring  in  the  upper  portion  of  the 
tympanum,  and  characterized  subjectively  by  intense  i^iin  and  objei^ 
tively  by  congestion  and  swelling  of  the  upper,  more  vascular  |xirtion  of 
the  membrana  tympani  and  the  upj)er  portion  of  the  inner  end  of  the 
external  auditory  canal,  prompt  action  for  the  relief  of  the  cngorgnl 
tissues  sometimes  cuts  short  what  otherwise  would  be  the  inception  of  a 
serious  and  ])rolongo(l  inflammatory  process.  The  iniqwse  <^f  the  incis- 
ion being  to  divide  one  of  the  principal  blood-supplies  of  tlie  membrana 
tym])ani,  the  cut  should  be  made  along  the  posterior  sujXTior  |>eripher>% 
from  below  upward,  and  ending  at  the  short  process  of  the  malleus. 
After  cessation  of  the  tem[x)rary  hemorrhage  the  ear  should  be  dressed 
with  drv  cotton  wicks. 

Incision  of  the  membrana  tympani  for  the  release  of  fluid  contained 
within  the  tympanum  should  be  made  by  the  means  of  tlie  paracentesis 
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needle,  preferably  in  the  inferior  posterior  segment,  parallel  to  the  periph- 
ery of  tlie  drumhead,  and  should  be  proportionate  in  size  to  the  density 
and  tenacity  of  the  fluid  to  be  evacuated ;  while  in  view  of  the  sometimes 
considerable  swelling  of  the  mucoiLs  lining  of  the  tympanic  cavity  accom- 
panying conditions  which  render  paracentesis  necessary,  care  should  be 
taken  that  the  o|)ening  is  not  only  sufficiently  large  to  permit  the  free 
flow  of  fluid,  but  also  deep  enough  to  effectually  penetrate  the  swollen 
mucous  membrane. 

Bedundant  grranulation-tissue  and  polsnpi  are  among  the  common 
accompaniments  of  chronic  suppurative  disease  of  the  middle  ear,  and 
may  spring  either  from  the  mucous  membrane  of  the  tympanic  cavity, 
from  the  edge  of  a  perforation  of  the  membrana  tympani,  or,  from  the 
inner  end  of  the  external  auditory  canal,  and  vary  in  structure  and  size 
according  to  their  point  of  origin  and  the  space  afforded  them  for  growth. 
They  may  be  removed  either  by  touching  with  astringents  or  caustics, 
or,  oi>erativcly,  by  means  of  the  forceps,  the  curette,  or  the  wire  snare, 
the  latter  instrument  being  especially  applicable  to  the  larger  and  firmer 
growths.  The  stump  remaining  after  successful  application  of  the  snare 
should  be  curette<l  or  treated  with  caustics  until  it  has  entirely  disap- 
peared, it  being  remembered  that  a  too  free  use  cither  of  the  curette  or 
escliarotics  may  result  in  stimulation  which  will  favor  reilundant  tissue- 
growth  and  even  clinicsil  simulation  of  a  malignant  growth,  or  may  cause 
inflammation  of  the  surrounding  tissues. 

Qranulations  springing  either  from  the  wall  of  the  canal,  from  the 
mucous  membrane  of  the  tympanic  cavity,  or  from  the  ossicles  as  the 
result  of  a  circumscribed  necrotic  process  in  the  bone,  may  likewise  be 
removed  by  means  of  a  small  tubular  snare,  curved  forceps,  or  the  curette, 
and  their  bases  subsequently  cjuiterized. 

Limittnl  ncHjrosis  of  the  inner  end  of  the  canal,  of  the  wall  of  the 
tympanic  cavity,  or  of  the  ossicles  is  best  dealt  with  by  means  of  small 
and  appropriately  shaped  curettes,  or,  in  the  latter  case,  if  the  necrotic 
process  is  extensive,  complete  removal  of  these  bones  may  be  necessary. 

By  means  of  a  paracentesis  needle  and  an  angular  knife  such  portions  of  the 
membrana  tympani  as  remain  should  be  excised,  the  tendon  of  the  tensor  tympani 
muscle  and  all  adhesions  between  the  malleus  and  inner  tympanic  wall  divided ; 
the  anterior  and  ]>osterior  lij^aments  of  the  short  process  of  the  malleus  should 
next  be  cut,  and  a  spatula-shaped  knife  carried  alon^  the  neck  of  the  malleus  be- 
tween its  head  and  the  outer  tympanic  wall,  and  moved  backward  and  forward  to 
divide  the  external  ligament  of  the  malleus  and  any  existing  adhesions;  especial 
care  being  t^iken  in  effecting  this  division  and  in  freeing  the  region  of  the  short 
process,  it  having  sometimes  happened  that  with  the  extraction  of  the  malleus  the 
soft  tissues  have  been  pulled  away  from  the  outer  wall  of  the  epitynipanic  space 
and  the  superior  wall  of  the  external  auditory  canal. 

When  the  incus  is  in  place  it  should  be  first  removed,  and  if  its  attachment  to 
the  stapes  remains,  this  should  be  divided  by  means  of  an  angular  or  rectangular 
knife,  the  cutting  motion  in  dividing  the  joint  being  from  behind  forward,  in  order 
to  make  traction  against,  rather  than  with,  the  pull  of  the  stapedius  muscle:  the 
complete  division  of  this  joint  is  usually  signalized  by  the  dropping  downward  and 
outward  of  the  long  process  of  the  incus,  the  ]>reponderatiii^  weight  of  that  bone 
above  its  axial  line  of  movement  tendinjr  to  carrv  the  bodvof  the  bone  inward  and 
its  descending  process  outward.  Under  these  conditions  the  long  process  of  the 
incus  may  be  seized  by  the  curved  forceps  and  the  bone  extracted  by  a  direct  pull 
downward  and  outward.  Where  this  is  not  possible,  however,  and  the  incus  re- 
mains above  the  line  of  sight,  or,  separated  from  its  articulation  with  the  malleus, 
ia  drawn  upward  and  backward  by  the  ])ull  of  its  j)osterior  fan-shaped  ligament,  it 
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cither  bf  meaoa  of  the  ftmep*  aliwdr  vuntloMd,  or,  bettn  MiEI,  br  MielnHfeB  Oe 
-neck  of  the  bone  above  the  ihoiC  mtotm  witti  &  ti^itlj  drawn  leap  at  n  wire 
mare,  the  bone  then  bdnc  dimwn  aownwud  and  ontiraid  with  a  ali^  rotating 
modoB. 

When,  as  is  sometuneB  tbe  case,  tlie  lower  [Mirt  of  the  nialleii?  has 
beea  destroyed  bj  iiearosU  and  only  the  heatl  or  a  purt  of  it  with  th<> 
ii«ok  remains,  tlie  loontioa  of  this  remftming  p<jrtioii  tihould  be  deter- 
mined  by  tactile  ezaminatiim  wiUi  a  bent  piwk',  und  itH  remuval  eSWtc^l 
either  by  means  of  a  pair  at  long  curved  farcepfi,  nii  iticus-huok,  or  a 
onp-sbaped.  curette,  tn.  tbe  event  of  oarMS  of  the  lifad  of  the  stapes  the 
oatiouB  portion  may  be  ranoved  1^  meane  of  the  force]>s  ur  curette. 
After  operatioD  tlte  tympanic  oavi^  abMild  be  suhjected  to  careful  tactile 
ezamination  to  detect  any  points  (a  neoroaed  bone,  which  t^hould  in  tlieir 
torn  be  curetted ;  redondant  graaulatHHi-tiflne  should  be  removed,  the. 
tympanic  oavitv  thoroo^y  deansed  by  minging  with  a  weak  antiseptio' 
wlntion,  and  tne  ear  sb^iped  with  abscnfoent  ootton, 

Tbe  subeeqaent  treatment,  aind«  ftma  any  fnrther  (wetting  iriiUi 
may  be  neoesBary,  ebonld  consist  in  syrin^Dg  with  a  iioIj 
ganate  or  mild  astringent  solution,  touching  uf  grauuliili<in^  ii 
of  alcohol,  and  the  inmfflatioii  of  jiowdered  twracic  acid,  iih  tbe 
v£  tbe  individual  case  may  demand. 

In  all  cases  of  limited  necnwlH  of  tlie  n»gic1eH  or  of  [mrtKHiB  <tf  tbe 
tympanic  wall,  it  is  possible  lliat  the  operative  procedure  aliove  mentioiNd 
may  be  onneoeasary,  and  tliat  the  desired  iniprovenient  may  be  cAeoted 
by  nae  of  tbe  middle-ear  syrin^^  und  tnsuMation  of  powders.  Local  treat- 
ment of  this  kind,  sufficientlv  pcr!:iisted  in,  has  been  found  efficataons  id 
the  majority  of  cases  in  whicli  the  necrosis  has  not  been  extensive. 

The  Mabtoid. 

The  mastoid  operation  may  be  properly  considered  to  include  not 
only  the  opening  of  the  mastoid  cells  themselves  and  the  establishment 
of  free  com nnini cation  through  the  mastoid  antrum  with  the  middle  ear, 
but  also  the  removal  of  the  bony  wall  forming  the  boundary  between 
the  mastoid  and  the  external  auditory  canal,  and  of  the  superior  posterior 
bony  lamina  which  forms  the  outer  and  lower  limit  of  tiie  epitympanic 
space,  with  also  such  diseased  portions  of  the  mastoid  walls  elsewhere  as 
may  be  necessary. 

The  initial  fexion,  of  which  the  establishment  of  an  acute  infectious 

Erocess  in  the  cellular  structure  of  the  mastoid  portion  of  the  temporal 
one   is  a  complication,  may  occur  as   the  result  of  an   inflammatory 
procena  in  (he  noji  pmiti  of  the  pxtemaf  auditory  canal,  a  circumscribed 

fieriostitis  Iwtng  followed  l»y  denudation  and  death  of  bone,  or,  more 
requently,  may  be  the  sequence  of  an  acute  congestion  or  of  an  acute 
infeciiouK  procemt  in  the  middle  car.  In  acute  congestion  of  the  middle 
ear  with  an  accompanying  congestion  of  the  lining  membrane  of  tbe 
mastoid  cells,  ^vherc  the  pain,  the  tem]>erature,  and  the  pulee,  the  tender^ 
ness  to  ]»res.«ure  in  the  mastoid  region,  especially  over  the  mastoid 
antrum,  tlic  digastric  fossa,  and  at  the  mastoid  tip,  as  well  as  the  objec- 
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tive  symptoms  in  the  middle  ear,  indicate  the  neoeseity  for  an  openiDg 
into  the  mastoid  for  purposes  of  local  phlebotomy  or  with  a  view  to 
further  interference,  the  operation  should  be  done  only  under  the  most 
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rigid  asepsis,  and  should  be  preceded  by  a  free  crescentic  incision  along 
the  superior  posterior  peripheiT  uf  the  drumhead,  in  case  that  structure 
is  intact.     An  incision  in  this  location  atfords  not  only  the  freest  oppor- 


tunity  for  drainage  fn)m  the  mastoid  antrnin,  but  alsi),  ils  in  the  opera- 
tion of  exploratory  tym[Minutomy,  provides  a  fljip  wliicli  can  easily  l)e 
replaced  with  the  least  possible  interference  with  the  integrity  of  the 
drumhead  and  its  sul)sequent  value  as  a  vibrating  nicinbrane. 

The  extent  of  the  opcraHre  Inmnion  of  the.  mmi-iifl  catnlji  in  the  acute 
coiigeJitive  en^e/i  must  depend  upon  the  degree  to  which  the  bone  of  the 
mastoid  cort«x,  and  the  more  deli(rate  widls  of  the  mastoid  cells,  have 
become  affected,  and  may  vary  from  a  simple  opening  of  the  outer  mas- 
toid wall  to  the  establit^hment  of  a  free  communicjitiun  with  the  mastoid 
antrum  and  the  middle  ear. 

The  actual  value  of  a  simple  incision  through  the  soft  tissue  over  the 
mastoid  down  to  the  bone  only  in  that  oi'  an  extensive  siijwrficial  mastoid 
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pliiebotomy,  except  in  those  eases  of  iiegleol«d  suppurative  middle-ear  dir- 
cikse  Avitb  mastoid  i^ implications,  where  tlie  pathological  process  has  ^ughi 
its  own  relief  by  jwrfonition  of  the  cortex,  and  the  incision  which  gives 
vent  to  the  contained  pus  is  but  the  preliminary  to  a  thorough  ojiening 
and  cvaeuation  nf  the  niaittoid  itself 

lu  an  tmcom plicated  cjwe  of  mastoid  operation  the  preliniinarr 
incision  should  be  made  from  above  downward,  at  a  dietanee  of  about 
a  half  inch  haclcMTird  from  the  insertion  of  the  auricle  and  following  its. 
curve ;  the  upper  portion  of  the  cut  should  be  vertical,  and  the  lower- 

ertion  inclined  outward  through  the  soft  tifisueji;  i^mall  vesselri  should 
seized  and  twisted,  and  larger  vessels  ligatured,  though  this  is  rarel^- 
uucvasary,  the  use  of  hot  wiiter  and  the  pressure  of  the  retractors  being- 
usually  sufficient  to  8t*)p  homorrlmge  from  the  flaps :  tins  having  beeu 
effected  and  the  Imne  bared  of  pcriostcun,  its  surface,  unless  there  ha.s 
been  spontaneous  [(erforatiou  of  the  cortex,  should  be  carefully  searched 
for  evidence  of  congested  or  softened  bone,  such  point  being  chosen  for 
the  preliminary  <ipcijing.  This,  together  with  the  snbsequeut  operatiou 
within  the  mast^tid,  except  as  regards  curetting,  may  be  enectuallv 
aocomplished  by  means  of  the  chisel  or  gouge  and  mallet,  though  in 
many  eases  the  broad-bladed  and  long-handled  drill  worked  by  hand 
and  guided  by  an  educated  tactile  sense  is  a  convenient  and  valtiahk- 
substitute. 

The  opening  in  the  cortex  should  be  sufficiently  large  to  peruiit  fret- 
aocess  to  the  mastoid  cavity,  and  the  process  of  removjil  of  the  di;«ascJ 


tissue  may,  in  the  majority  of  cases  of  mastoid  disease,  be  sufficiently 
and  effectively  accomplished  by  means  of  sharp  spoons,  the  process  of 


curetting  being  accompanied  from  time  to  time  by  careful  probing  ami 
by  ocular  inspection  when  possible,  the  greater  part  of  the  operation, 


however,  as  a  rule,  being  done  by  the  sense  of  touch,  and  requiting 
therefore  for  its  complete  performance  a  tactile  knowledge  of  distances 
and  of  location  of  important  parts. 
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In  both  the  earlier  stages  of  mastoid  disease  and  in  those  cases  in 
which  the  cavity  is  found  to  be  filled  with  broken-down  cell-walls,  granu- 
lomata  and  pus,  but  without  caries  of  the  antrum  or  epitympanic  space, 
after  thorough  evacuation  the  mastoid  may  be  allowed  to  fill  with  blood- 
clot,  the  surface  of  the  wound  being  flushed  with  hot  water  and  a  simple 
l>aked  dressing  applied. 

In  cases  of  long-continued  or  neglected  mastoid  disease  with  sjK)n- 
taneous  perforation  of  the  cortex  in  tlie  digastric  fossa  or  at  the  tip,  the 
pus  making  its  way  downwarti  by  gravity  into  the  tissues  of  the  neck, 
the  preliminary  incision  should  be  carried  backward  over  the  digastric 
region  and  continued  downward  sufficiently  to  permit  free  access  both  to 
the  mastoid  tip — which  wherever  carious  should  be  removed — and  to  the 
upper  portion  of  the  course  followed  by  the  pus  downward,  counter- 
incisions  in  the  neck  below  being  made  to  afford  drainage. 

In  cases  of  prolonged  chronic  mastoiditis  the  resultant  thickening  of 
the  cancellated  structure  furnishes  a  hanl  bone,  often  of  considerable 
thickness,  through  which  it  is  necessary  to  chisel  or  drill  before  reaching 
the  objective  point  in  the  pneumatic  cells  of  the  mastoid  or  of  the  mas- 
toid antrum,  while  in  cases  of  prolonged  suppuration  with  necrosis  of 
the  antrum  or  the  accumulation  of  cholesteatomatous  masses  the  sim- 
ple mastoid  operation  above  mentioned  may  need  to  be  extended  to 
removal  of  the  anterior  mastoid  wall  and  the  outer  boundary  of  the 
upper  tympanic  space,  and  the  creation  of  one  large  permanent  opening 
with  inverted  skin-flaps,  or  it  may  be  but  the  preliminary  to  an  oj)ening 
of  the  cranial  cavity  in  cases  of  sinus  thrombosis  or  otitic  brain-abscess. 


CHAPTER    XX. 
ON  SKIAOBAPHY,  OR  THE  APPLICATION  OF  THE  B^NTQEN   ' 

bays  to  surgery. 
By  Robwell  Park,  M.  D. 


I  rime  has  elapsed  since  the  announcement  by  ProfeaFor 
Bifntoen,  of  Wurzburg,  of  a  new  manifestation  of  energy,  wbich  li« 
callea  th«  "x  rays,"  and  which  others  have  generally  ronsentecl  to  iiamr 
4lie  "Bontgen  niys,"  to  demonstrate  their  value  and  their  .ipplicahility 
fac  limited  but  important  purposes  in  sui^ry.  To  tlie  nietlio<i  in  general 
the  mune  duagruphy  is  now  generally  applied,  while  the  pii-tures  taken 
by  the  new  pn)cess  are  sometimea  termed  skiagrapti*  or  raiUograplut. 

Wblle  B)iiiti;cD  \»  undoubtedly  to  be  credited  wilh  the  Rrst  npplicittion  of  vhnl  u 
now  known  andwitb  the  introduction  of  a  suitable  meihod,  he,  nevertheleea,  is  iwL 
tiM  flnt  man  to  recognize  that  energy  proceedH  from  the  cathode  in  high  vacuumii. 
HflrtiL  abrilUant  German  physicist,  endeavored  to  demonstrate  Maxwell's  theorv 
that  tvit-WKTes  are  identical  with  electro- niiigiietic  disturbances*  in  ether,  ithich 
«dwru  the all-perrading  elastic  medium  everywhere  regarded  n»  pervading  spac 
■ad  penetrating  all  bodies,  no  matter  how  solid.  Hertz  showed  that  electro-mag- 
netie  diitarbancee  in  ether  were  capable,  like  light,  of  refraction,  reflection,  pelat- 
lotifHi.  dtapenioD,  etc.  In  1S91  he  atat«d  that  the  cathode  rays  of  a  Orookea  lubr 
lole  of  passing  through  opaque  substances  in  their  path  inside  of  [he 
"■     died  an  untimely  death,  and  his  investigation  a  were  enntinued  liv 
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tube  to  a  certain  extent,  and  that  he  had  obtained  phcitogrnpbs  througfi  _  ^ 
stances  by  their  iigeiicy.  His  aiciple  statement,  however,  iittrai'teil  no  atlenlion, 
lUintgen  was  following  along  the  lines  of  Hertz's  and  Lenard's  inveatintions 
when,  upon  the  8th  of  November,  1895,  while  working  with  a  Grookee  tube  cov- 
ered witn  a  shield  of  black  cardboard,  be  noticed  tliat  a  piece  of  barium  platiDO- 
cyanide  paper  became  phosphorescent.  It  was  this  which  led  him  to  further 
investigation  and  the  announcement  of  his  "  x  rays."  Further  tests  within  the 
ensuing  few  days  showed  the  penetrative  power  which  they  posaessed,  aa  well  u 
their  property  of  affecting  photographic  plates  as  does  Hgot;  furthemnore,  tfatt 
they  could  not,  like  li^ht-rays,  be  reflected,  concentrated,  or  diffracted  outside  the 
tulie  in  which  they  originate. 

The  possibility  of  provokini;  the  phenomenon  of  the  Riintgen  rays  appears  to 
be  inseparably  connected  with  the  allra-gateow  alale  of  mailer,  which  Crookf) 
called  tlie  radiant  or  fourth  ttale.  All  gases  are  now  regarded  as  composed  of 
countless  molecules  continually  moving  and  jostling  each  other  with  incredible 
velocity.  When  a  glass  tube  containing  air  is  exhausted,  the  number  of  these 
molecules  is  diminished,  and  each  molecule  is  given  a  longer  free  path.  If  ei< 
hauatiou  be  carried  to,  sav,  one-millionth  of  an  atmosphere,  the  mmute  portion 
of  air  remaining  is  exalted  to  what  we  may  call  the  radiant  state,  and  here  new 
and  strange  phenomena  may  be  evoked.  A  tube  thus  exhausted,  no  matter  whit 
its  shape,  is  known  as  a  Crookes  tube,  and,  as  ordinarily  constructed,  is  more  or 
less  cylindrical  or  pear-shaped,  with  a  platinum  electrode  at  either  extremity.  It 
is  from  the  cathode  that  the  r  rays  proceed,  and  it  appears  that  from  the  impact  of 
either  the  ether  waves  proceeding  in  a  longitudinal  direction  or  of  solid  particlei 
projected  from  the  catliode  upon  the  glass  the  peculiar  energy  proceeds.  The 
glass  becomes  fluoretcent,  and  the  "  rays  "  escaping  from  the  tube  nave  the  power 
of  provoking  fluorescence  in  certain  other  materials— the  diamond,  for  instance,  in 
feeole  degree — while  potassium  plati no-cyanide  or  barium  plati no-cyanide  and 
calcium  tungatate  in  particular  can  be  thrown  into  a  high  degree  of  fluoreeceDce. 
794 


ON  SKIAORAPHY,  ETC. 


765 


ntage  haa  been  taken  of  this  fact  b^  Eldison  and  others  in  the  constmction  of 
>-valled  fiuoroKope,  which  is  nuthing  but  a  conveniently  shaped  box  with  a 
1  adupteii  about  the  eyes,  so  that  no  light  raa.j  enter,  while  at  one  end  iq 
dboartl  which  has  been  spread  with  mucilage,  upon  which,  before  drying, 
l»  of  one  of  the  above-mentioned  fluorescent  salts  huve  been  sprinkled.  Id 
rerience  of  a  Cruokes  tube,  suitably  energized,  objects  which  are  more  or  less 
le  tu  the  Riinlfen  rayg  will  cast  a  shadow  upon  this  fluorescent  screen,  while 
>ft  tidsuea  of  the  body  and  many  non-metallic  objects  permit  their  freer  paa- 
Thus  a  hand  held  between  the  screen  and  the  tube  will  cast  a  perfect  til- 
'e  or  shadow,  while  solid  particles,  needles,  buckshot,  pieces  of  glass,  etc.,  will 
ade  conspicuous  aa  upon  a  photographic  plate. 

everal  theories  have  beeu  advanced  to  account  for  these  phenomena.  One 
y  supposes  them  bi  be  ultra-violet  waves  of  light.  According  to  another, 
are  purely  lonntudiaal  ether  waves,  having  no  lateral  propagations  as  have 
ary  light  or  Oliver  waves.    A  third  theory  would  account  f,„  jsn 

lero  as  the  result  of  electrification — t.  e.  by  an  electro-static 

between  the  object  and  the  plate,  due  to  the  energy  pro- 
t  by  the  excited  Crookea  tntte.  A  fourth  hypothesis  is 
they  consist  of  material  particles  directly  projected  from 
atbode.  Tesla.  in  the  marieal  Seuietc  of  July  8,  I8U6, 
unnounced  his  view,  in  accordance  with  the  last  sug- 
)n,  that  these  ra^s  are  not  vibrations,  but  actual  streama 
le  particles  passing  directly  tlirough  the  pores  of  material 
fl  ;  and  he  has  brought  forward  a  special  experiment  that 
)  to  materially  strengthen  his  hypothesis.  Certain  it  is 
by  continued  use  the  electrodes  are  disintegrated  to  a 
en  deeree,  and  that  discoloration  and  disorganization  of 
tart  of  the  tube  bombarded  by  these  particles  do  take 
.  These  nartlclea  are  so  minute  as  to  be  able  to  pass 
igh  the  walls  of  the  bulb,  according  to  Tesla's  view,  or  else 
iS  particles  from  the  glass  which  are  themselves  projected. 
1  events,  impact  and  consequent  injury  or  shattering  seem 
utely  necessary  for  their  projection.  The  principal  source 
e  rays  is  certainly  the  place  of  first  impact. 
'esta  has  suggested  the  following  experiment  aa  a  cor- 
'ation  of  his  view :  "  A  single  electrode,  E,  consisting  of  a 
ive  aluminum  plate,  is  mounted  on  a  conductor,  C,  pro- 
I  with  a  glass  wrapping,  W,  as  usual,  and  sealed  in  one  of 
:adB  of  a  straight  tube.  B,  about  5  cm.  in  diameter  by  30 
ong.  The  other  end  of  the  tube  is  blown  out  into  a  tliin 
of  a  slightly  larger  diameter,  and  near  this  end  is  supported 

glass  stem,  S,  a  funnel,  F,  of  thin  sheet  platinum.  The 
cnlar  ubject  of  the  presently  described  construction  was  to 
tain  whether  the  rays  generated  at  the  inner  surface  of  the 
mm  funnel,  F,  would  be  brought  Co  a  focus  outside  of  the 

and,  further,  whether  they  would  proceed  in  straight  lines 
that  point.     For  this  purpose  the  apex  of  the  platinum 

was  arranged  to  be  about  2  cm.  outside  of  tne  bulb, 
a  the  bulb  was  properly  exhausted  and  set  in  action,  the  A 

wall  below  the  mnnel,  F,  became  strongly  pbosphoreacent,  /  \ 

lOt  uniformly,  as  there  was  a  narrow  ring.  Bit,  on  the  periph-  ,'    \ 

rishter  than  the  rest,  thia  ring  evidently  due  to  the  rays  /      \ 

^t^  from  the  platinum  sheet.  /       \ 

l^hen  a  phosphorescent  screen  was  held  outside  the  bulb  /         \ 

shifted  to  and  fro,  it  was  found  that  the  rays  did  focus.  /  \ 

experiment  illustrates  something  more  than   the  more  ^^^«-J 

igation  of  these  rays  in  straight  lines — ^namely,  that  the  ,'         •       \ 

escent  glass  wall,  when  the  platinum  was  preiient,  emitted 
jcally  no  rays,  whereas  liad  the  platinum  not  been  present     Diwram     Itii 
uld  nave  been,  under  similar  conditions,  an  efficient  source.         jj^^meate  ' 
I  explains  the  absence  of  radiation  from  the  glass  in  this 
by  assuming  that  the  matter  proceeding  and  reflected  from  the  platinum 
was  already  in  a  finely  divided  state  before  it  reached  the  glass  wall. 
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In  iitlliziDg  the  cothwlal  rav?  for  sui^ical  purposes  either  tiiBfluoro- 
meope  or  the  pholoffraphic  plate  may  be  employed.  With  the  fnrmer  a 
momentary  shadow  can  be  obtained  without  being  recorded,  by  which 
information  of  much  value  may  often  be  gained  within  a  few  seconds; 
but  for  permanent  record  or  for  purposee  of  more  accurate  study  photo- 
graphs ((.  e.  skiagrapha)  must  be  made.  For  tliia  purpose  the  ordinary 
liry  plate  may  be  employed,  certain  maniifactiirers  now  making  plates 
for  this  »i»ecial  puri>o«e  which  are  considered  more  wnsitive.  One  of 
these  platen  in  any  ordinary  plate-holder,  of  size  large  enough  to  accom- 
modate the  desired  picture,  is  nsed  according  to  the  necessities  of  the 
case, 

It  will  be  sufficient  for  a  hand  iir  arm  to  simply  lay  it  over  tlie  plate- 
holder  and  rest  both  ii]ion  a  table,  the  Crookes  tube  being  fastened  above 
the  part  to  be  photogniphed.  In  the  ease  of  a  foot  the  plate  may  bo 
placed  upon  the  floor,  the  foot  restei!  upon  it,  and  the  tube  be  suitably 
placed.  In  any  event,  no  metal,  such  as  ringx,  etc.,  should  be  allowcli 
to  distignre  or  render  uncertain  the  picture  to  be  taken.  Thus,  while  it 
is  not  necessary  to  take  nfll"  the  stocking,  it  will  be  neceswiiy  to  take  off 
a  hIioc  which  contains  iron  nails,  a  glove  with  metal  buttons,  etc.  In 
order  to  avoid  lack  of  definition,  it  will  be  well  to  bandage  the  limb  to 
the  plate-holder  or  to  fasten  it  thereto  with  strips  of  adhesive  plaster.  It 
is  not  necessary  to  take  off  wooden  or  plaster  splints.  In  the  ca^  of 
the  trunk  the  patient  raay  lie  upon  the  plate-holder  or  a  flat  table. 
In  the  case  of  the  sktill  the  plnte-holiler  should  l>e  strapped  or  bonn<1  In 
the  liead,  and  the  whole  held  in  some  suitable  head-rest  because  of  llie 
long  exposure  required.  The  time  required  for  exposure  can  m-ver  be 
dctcnninotl  without  some  experimeiitatiun,  for  it  will  vary  with  tlio  situ 
of  the  coil,  the  voltage  of  the  primary  current,  the  size  of  the  lam]i,  and 
the  degree  of  vacuum  within  it.  With  perfect  apparatus  giKitl  piiolo- 
graphs  of  the  hand,  foot,  etc.  can  be  taken  in  from  two  to  five  niinuti':'. 
while  with  defective  apparatus  this  time  may  be  lengthened  to  half  an 
hour  or  even  an  hour.  For  the  body  ana  the  skull  longer  time  ie 
required — at  lea.'^t  with  most  of  the  apparatus  on  the  market  at  the  date 
of  this  writing. 

The  Crookes  tubes  become  intensely  heated  at  the  point  of  impact  of 
the  cathode  rays,  and  it  is  possible  to  soften  the  glass  to  a  d^ree  per- 
mitting change  of  its  shape,  or  to  so  heat  the  tube  when  placed  close  to 
the  patient  as  to  make  it  uncomfortable  or  unendurable.  For  most  pur- 
poses a  distance  of  from  ten  to  fifteen  inches  from  the  enrface  is  about 
the  best.  When  it  is  remembered  that  these  rays  proceed  in  straight 
lines,  it  will  be  easily  seen  how  much  distortion  of  im^e  may  occur 
when  the  endeavor  is  made  to  skiagraph  too  extensive  an  area  with  one 
tube.  On  the  other  hand,  with  two  or  more  there  may  be  some  con- 
fusion of  images.  The  method  in  general  use  for  skiagraphing  a  hand 
can  be  seen  from  the  accompanying  illustration  (Fig.  451). 

Dr.  W.  J.  Morton  of  New  York  made  the  discovery  that  the  dis- 
rupti^■e  discharges  of  static  electricity  could  be  taken  advantage  of  in 
skiagraphy,  and  that  shadow  pictures  could  be  taken  without  the  use  of 
the  Crookes  tubes.  He  also  found  that  better  results  coald  be  secured 
by  the  use  of  Lcyden  jara,  charged  by  Holtz's  machine  and  discharged 
into  the  vacuum  bulb.     In  this  way  he  has  been  able  to  use  tubes  of 
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twenty  inches  in  diameter  without  danger  of  breaking  their  walls.  By 
their  use  he  seems  to  get  more  rapid  oscillations,  computed  at  fifteen 
millions  to  the  second.     While  Morton  thinks  that  the  best  promise  for 


the  future  lies  in  the  use  of  laige  Holtz  machines,  he  at  present  uses  no 
Ijeyden  jars,  but  does  use  a  vacuum  tube.  He  has  succeeded  in  getting 
good  pictures  with  the  ordinary  radiometer  of  lai^  size  fitted  with  tin- 
foil electrodes.  Most  operators  use  large  induction  coils  capable  of 
throwing  a  spark  at  least  eight  inches.  The  efficiency  (i.  c.  insulation) 
of  the  coil  is  greatly  enhanced  by  immei-ging  it  in  oU. 

Quite  recently,  at  the  date  of  present  writing,  Le  Bon  bas  discovered  another 
manifestation  of  energy,  which  he  calls  "  la  lumifire  noire."  It  ia  quite  certain 
that  the  retinie  of  different  animal  formitare  sensitive  to  light  in  different  wayaand 
to  different  degrees.  There  ia  every  reason  to  think  that  certain  raya  of  the  Hpectrum 
which  do  not  affect  the  human  retina  do  nevertheless  affect  the  retinee  of  many 
of  the  lower  forma  of  animal  life,  just  aa  it  ia  known  that  the  ultra-violet  rays, 
iavieible  to  the  eye,  will  yet  affect  the  scnHitivc  plate.  The  terma  "  viaible" 
And  "  invisible  "  are  therefore  purely  relative.  Invisible  light — if  one  may  use  the 
expression — may,  then,  come  through  the  cathode  of  a  Croukes  tube  as  well  as  the 
ItUntgcn  ravs,  or  may  be  produced  from  other  sources. 

Le  Bon  nas  recently  presented  to  the  Academy  of  Sciences  in  Paris  the  follow- 
ing experiment :  An  ordinary  photographic  negative  with  u  developed  image  ir 


placed  over  a  sensitive  plate  inside  of  a  light-proof  nrappinR.  The  whole  appa- 
ratus is  then  covered  by  a  metallic  sheet  and  exposed  to  the  light  of  a  petroleum 
lamp  for  about  three  hours;  after  which  energetic  development  of  the  sensitive 
plate  will  give  a  faint  image  of  the  negative.  If  behind  the  sensitive  plate  he 
placed  a  thin  sheet  of  lead  and  in  front  of  it  a  sheet  of  iron,  the  same  exposure  to 
the  same  light  would  give  an  excellent  image  instead  of  a  fitint  one,  providing 
that  the  two  metal  coverings  were  brought  in  contact.  Lc  Bon  thinks  that  the 
contact  of  two  different  metals  gives  tIhc  to  a  slight  electric  current,  whose  action, 
combined  with  that  of  the  petroleum  lamp,  makes  the  plate  more  pervious  to  the 
light.  Solar  light  is  said  to  give  the  same  results,  while  zinc,  silver,  and  tin,  and 
particularly  black  paper,  are  more  resistant.  While  csthodic  rays  pass  easily 
through  the  latter,  the  invisible  raya  cannot. 

Of  the  practical  applications  of  Kontgen's  <liscoverj'  the  profession 
have  been  made  pretty  generally  aware  tlirough  numerous  publications 
in  current  medical  literature.     Up  to  the  present  their  most  common 
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application  has  been  for  the  purpose  of  skiagraphing  the  bones  or  of 
detection  of  foreign  bodies — needles,  etc. — in  the  soft  parts.  By  means 
of  Rontgen's  discovery  it  will  be  hereafter  possible  to  recognize  irregu- 
larities, deformities,  new  growths,  malformations,  the  existence  of  frac- 
tures or  dislocations,  the  character  of  pseudarthroses,  variations  in  den- 
sity of  bone,  size  and  location  of  sequestra,  etc.,  in  at  least  the  bones  of 
the  limbs.  Much  may  be  told  also  regarding  the  perfection  of  union  and 
solidity  of  callus  after  fracture,  ana  even  changes  which  have  taken 
place  in  the  dimensions  of  the  marrow-cavity.  By  mere  study  of  the 
osseous  skeleton,  alone,  of  mother  and  foetus  the  obstetrician  may  accu- 
rately depict  the  position  of  the  foetus  shortly  before  birth.  Probably 
the  fluoroscope  will  suffice  for  this  purpose,  it  not  being  often  necessan' 
to  take  a  skiagraph. 

Inasmuch  as  mineral  matter  is  the  more  impervious  to  these  raySy 
calcareous  infiltration  of  various  organs  or  tissues  causes  marked  rela- 
tive differences  which  the  expert  ^vilT  in  time  learn  to  recognize.  Thus, 
calcareous  infiltration  of  arteries  and  atheromatous  disease  may  be  made 
actually  visible.  The  exact  progress  of  ossification  and  of  epiphyseal 
union  in  the  bones  of  children  may  also  be  depicted  quite  accurately, 
as  well  as  pathological  changes  in  bone  tissue,  callus,  etc. 

For  the  same  reason  mineral  calculi  can  be  made  visible,  particularly 
in  the  bladder  and  kidneys ;  probably  also  in  the  ureters,  the  salivary- 
ducts,  etc.  On  the  other  hand,  calculi  composed  of  organic  material, 
like  cystin,  and  biliary  calculi  seem  strangely  pervious  to  these  rays, 
and  are  as  yet  not  easily  capable  of  detection  by  their  means.  For  the 
dentist  fangs  of  teeth  and  foreign  bodies,  as  well  as  the  presence  of  un- 
suspected fillings,  may  be  clearly  indicated,  and  the  presence  of  su|)er- 
numerarv  or  non-erupted  teeth. 

It  is  in  the  detection  of  foreign  bodies,  especially  metallic,  that 
the  skiagraph  and  fluoroscope  are  often  of  greatest  value.  (lunsliot 
missiles  of  all  sizes,  from  buckshot  up  to  bullets,  needles  and  par- 
ticles of  metal,  glass,  etc.,  are  capable  of  easy  detection  by  this  means. 
During  the  present  year  a  jack-stone,  whi(;li  had  become  im|>acted  in  the 
u'sophagus  of  a  little  child,  was  exactly  located  and  its  removal  very 
nmch  facilitated  by  a  skiagraph  tiiken  by  Dr.  White  of  Philadelphia. 

With  improvement  in  tcchnicjue  differences  may  be  quickly  made 
out  in  the  soft  parts  which  we  are  as  vet  rarelv  able  to  accurately 
recognize — for  instance,  the  location  of  the  heart,  the  liver,  etc. — while 
with  the  fluoroscope  and  the  energetic  tube  the  movements  of  the  viscera 
may  be  seen  within  the  cavities  of  the  body  during  life. 

It  does  not  seem  necessary  to  go  into  further  details,  but  the  reader  is 
referred  to  the  plates  herewith  subjoined  for  information  which  may 
illustrate  s(»me  of  the  uses  of  Kontgen's  ray  in  surgerj'. 

Just  at  the  dato  of  pt'iiuing  this  chapter  Levy  of  Berlin  has  announced  the 
construction  of  a  new  Crookcs  tube,  with  which  he  claims  to  be  able  to  inspect  the 
interior  of  the  antrum,  the  frontal  sinuses,  tlie  larynx,  and  the  viscera  In-  usinir 
the  fluorescent  screen.  It  consists  of  a  vacuum  tube  with  concave  electrodes, 
with  ;i  disk  of  platinum,  tilted  at  45°,  midway  between  them;  this  is  made  the 
cathode,  while  the  anode  is  a  double  one.  With  this  instrument  arterio-scler<^>is 
of  the  lar^^e  vessels,  both  in  the  trunk  and  the  limbs,  could  be  recognized,  whiU^ 
shadows  were  made  by  caU-areous  dejreneration  of  old  lesions  in  the  lungs  and 
pleurie.     Enhirircment  of  the  heart  was  also  nuide  visible. 


PLATE   XIV. 


Clubfoot,  Child  aged  Six  Years,  sliowiiig  Overlapping  ot  the  Metatarsals ;  patient  of 
Dr.  De  Forest  Willard,  by  whose  permission  the  illustration  is  used. 

[Sblagraphed  by  Prof.  Artmi' 


PLATE    XV. 


Skiagraph  of  the  Hand  of  a  Young  Lady,  aged  Twenly-six  Years,  showing  a  Needle 
Imbedded  in  (he  Muscles  for  Twenty  Years. 

[^klogmpbed  and  lotuietl  by  Mk,  IIehhert  B.  tiHikLi.KNBEFUiEit,  Rwbeitter,  I'a.    Expinure,  j  mlDuleii.  ] 


PLATE    XVI. 


An  Old  Dislocation  of  the  Wrist,  with  Fracture  and  Disappearance 

of  the  Styloid  Process  of  the  Ulna. 

Note  the  darker  shadows  of  the  pisiform  bone  and  the  unciform  process. 


ISfclunphedkndlodired  by  Mh.  Heh 


Eicinaure.  4 


PLATE    XVII. 


Skiagraph  of  Thorax  and  Arms, 
'e  especially  tlie  Cervical  Intervertebral  Substances,  Kibs.  Clavicles,  and  Shoulder- joints. 

|r^Liji^rrtpli4^l  hy  I'KUF.  A-  NV.  Oi>ujit.|'kt:ii,  inn)  kiii'lly  ]i>atieil  hy  I>h,  11.  \\\  Cattei.i„ 
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ABDOMEN,  distention  of,  in  peritonitis, 

exploration  of,  for  jaundice,  405 

burgery  of,  339 

wall  of,  contusions  of,  339 

injnrv  to  contained  viscera  from,  339 
gall-bladder,  341 
intestine,  340 

spleen,  pancreas,  liver,  341 
stomach,  340 
gunshot  wounds,  342 

of  abdominal  viscera,  343,  344 
treatment,  343 
penetrating  wounds,  342 
hemorrh.'ige  from,  342 
prolapse  following,  342 
wounds  of,  followed  by  hernia,  417 
AlMJominal  al)sce8s,  347 

injuries  without  penetration,  339 
pregnancy,  5(50 
wall,  contusions  of,  339 
ha'matonia  of,  339 
Abemethy's  methotl  of  ligation  of  external 

iliac  artery,  151 
Al)»cess,  abdominal,  347 
about  bladder,  494 
alveolar,  327 
appendicular,  abnormal  situations  of,  378 

operation  for,  379 
of  brain,  52 
prognosis,  54 
symptoms,  53 
treatment,  60 
of  breast,  5G8 
incisions  in,  5G8 
intra  mammary,  568 
retro-  or  submammary,  668 
superficial,  568 
symptoms,  568 
of  glands  of  Bartholin,  524 
of  hip,  mechanical  treatment  of,  681 
larvngo-tracheal,  241 
of  'liver,  399 
causes,  399 

amipba  coli,  399 
diagnosis,  400 
diagnosis,  400 
pya?mic  400 
treatment,  400 
of  lung,  279 
diagnosis,  279 
treatment,  279,  280 
tubercular,  280 
of  omentum,  391 
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Abscess  of  pancreas,  394 

symptoms,  diagnosis,  prognosis,  394 
treatment,  394 
of  parametrium,  556 
psoas,  99 
of  rectum,  442 
classification,  442 
ischio- rectal,  442 
treatment,  443 
superior  pelvi-rectal,  443 
treatment,  444 
retroperitoneal,  from  pancreas,  394 
retropharyngeal,  182,  247 
symptoms,  182 
treatment,  183 
of  spleen,  396 

symptoms,  diagnosis,  treatment,  397 
subphrenic,  274,  346 
causes  of,  274 
symptoms,  275,  346 
treatment,  276,  347 
Acheilia,  219 

Actinomvcosis  of  chest-wall,  294 
of  jaw*  329 
of  lip,  317 
of  tongue,  321 
Adhesions  of  intestines  causing  obstruction^ 

356 
Aeroceles,  235 

Air-embolism  in  wounds  of  neck,  232 
Air-passages,  burns  of,  160 

foreign  bodies  in,  161 
Alexander's  operation,  539 
Allingliam's  operation  for  Iieraorrhoids,  435 
A  Iveolar  abscess,  327 
Amazon  thorax,  564 

Ambulatory  treatment  of  hip  disease,  676 
"  American   operation "    for   htemorrhoids, 

435 
Amoeba  coli  in  hepatic  abscess,  399 
Amputations,  589 
classification,  589 
arm,  604 
elbow,  602 
fingers,  599 
foot,  607 
forearm,  602 
hand,  601 
hip  joint,  620 
interscapulo-thoracic,  606 
knee,  616 
leg,  612 
shoulder,  G04 
thigh,  617 
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AtapaUttiona,  cluaiG cation,  loea,  Wi 
in  conipuuiid  rrncliires,  590 
Credo's  method  of  dreadng  Bod  approii- 

luaiioD,  5do 
ill  doubtful  vases,  590 
drainnge  in,  AM 
dresaiogg  of  stunip  in,  591 
^ijern]  r/ouHJ derations,  5SH 
inslriimeiiM  required  for,  69I-6M 


I,  fi07 


Link's,  61-2 
mwlin-larsal  (Clionnrt's),  609 

Bind  ill  ™tion8,  1)10 
pulini,  eOS 

metalarsal,  60S 
wibsBlnigikloid  disarticulatioti.  G10 

modificBtbni,  611 
tiim>-m«tstars*l  (LiafniDc'B),  G06 

mndilitntioii,  SOS 
tibin-tarenl  (Byrae's),  (tU 

modiHf'Dliona  {Pinij^ft'sl,  611 
biiMuint,  diFtarticiilation,  620 
finp  furmiilion,  fi22 


Wyeih'K  mctliod,  621 
knee,  disarli dilation,  tilG 

methods.  C17 
Steplieo  Smith's  "  hoiided  "  flop, 
(U7 
1^.  012 
Unins'  method,  615 
meDiodH.  613 

nlvpicnl.  r,15 
point  of  eW-a<m,  614 
sii|>n>iii:.IIe»1ar  (Qiivon's),  613 
thich,  ni; 
Ghnfl  nnd  upper  portion,  619 
niEtlindH.  619 
Neudorfer'x,  620 
throiigh  mndyles,  617 
meSiods,  Sl7 

Canlen's  transnoiiljloid,  617 
UriUi's  OBtenplostic,  618 
interoondvloid        oateoplaslic 
(^banejefl ),  018 
(Of,  607 
l.i)(.  C07 
disurticulttlion    of.    at    nietatarso- 

phnlnniieul  joini,  607 
with  correijponding  metaiAisal,  607 
inelhixlR  of,  S95 
elliptical,  ess 
flup,  693 

miuiner  of  (^iitlio^,  598,  599 
oral  or  nii'kel,  507,  508 
seleclion  of  method,  i'i9(! 
siibtieriostenl  ejcciHiun,  599 
TenWa,  599 
IrniiHi'erHe  ciroilir.  597 
.  -Ju 
i.l<in 


Amuutalions,  mortalilv  (roni.  caoset.  iminc- 
diHte,  ^Zt 
secoiidarr,  623 
in  modern  period,  623 
stump  after  bod,  624 
g<>od,  624 
caie  of,  duriDjt  healiug.  625 
interval  before  application  of  anifitial 
limb.  625 
upper  eilremity,  arm.  I>04 

elbov,  disarticulation  of,  603 
iingen,  599 

corresponding  nietsiarpalt,  6( 

two  or  more    ndjoiDing  siinullt- 
i\ei>i\Ay,  GOO 
forairm,  602 
hand,    nidio-rar|ml    disartiailu 

601 
inteTHcmpnio-Ibonidc.  606 
shoulder,  dltuirtiinilatiaii,  604 
Anoslomuiis  of  inlesliii«,  378 
technique  of,  374 
of  cranial  bones,  30 
Anatomy  of  breaM,  563 
Anciirinni,  Drterio-veaoiis.  intracranial,  47 
Anklv-joiiil  disease,  treatment  o^  6S4 
Ankrlo-blcpliiirou.  721 


>.6o4 


iluioL, 

1 


rv,  479.  579 


!a,  423 


Anus,  orUficioi,  368 
mortulitv  ' 
chnncre,  448 
cliancroids  of,  448 
fissure  of,  446 
niucona  patches  of,  449 
imperforate  432 
AortJi,  nbdommal.  ligation  of,  14 
Aplaaiatmnii,  20 
Apoplexiu  nennalorum,  47 
Apiiendcctomy,  3S1 
indicntionB  for,  381 
McBumey's  metliod.  SSI 
Apjiendicitis.  acute,  375 

course  and  pro^oaiB,  370 
diagnosis,  XiS 
cdioloev  of,  375 
palhology  of^370 
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ttnie  for  cperatimi 

trcninieiit.  medical,  378, 
surgii-al,  379 

Icclmiqne  of.  379 
barleriol.>gv  of,  377 
calarrhul,  ySO 
Biiline^  in.  ^180 


379 


rt 
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ppendix,  vermirorm,  anatomy  of,  375 
inllaniniatioD  of,  acute,  375-381 
treatment,  378,  380 
chronic,  380 
trealnient,  381 
inflammatory  adhesions  about,  379,  380 
removal  of,  indications  for,  in  period  of 
health,  381 
operation  for  (McBumey's),  381 
Lprosopia,  202 
irachnoid,  tumors  of,  117 
irlt's  operation  of  blepharoplasty,  709 
irm,  amputation  of,  604 

forearm,  amputation  of,  602 
irteries,  ligation  of,  133 
abdominal  aorta,  148 
axillary,  143 
brachial,  in  middle  of  arm,  144 

at  iHjnd  of  elbow,  144 
common  carotid,  136 

iliac,  148 
dorsalis  pedis,  157 
external  carotid,  137 

iliac,  loO 
facial,  139_ 
femoral,  151 
common,  151 

superticial,  at  apex  of  Scarpa's  tri- 
angle, 152 
in  Hunter's  canal,  153 
glnteal,  149 
inferior  thyroid,  140 
innominate,  135 
internal  carotid,  140 
iliac,  149 
pudic,  149 
lingual,  at  its  first  part,  138 
occipital,  140 
peroneal,  155 
IK>pliteal,  153 
radial,  145 
sciatic,  149 
subclavian,  141 
superior  thy  mid,  138 
temporal,  140 
tibial  anterior,  155 
posterior,  153 

behind  malleolus,  155 
ulnar,  14t> 
vertebral,  140 
technique  in  ligation  of,  133-135 
irtery,  carotid,  intracranial,  injury  of,  46 
wounds  of,  251 
intercostal,  woiuids  of,  2GS 
internal  mammary,  wounds  of,  269 

treatment,  270 
middle  meningeal,  hemorrhage  from,  46 
subclavian,  wounds  of,  254,  265 
vertebral,  aneurism  of,  256  1 

irthrodesis  of  ankle-joint  in  paralysis,  009 
Lrtificial  arms,  3^)8 
legH,  importance  of  stump  in,  608 
liml)s.  application  to  stump,  625 
LStomia,  219 
Ltelo-prosopia,  202 
Ltresia  of  pylorus,  349 
of  urethra,  458 


Atresia  of  vagina,  522 

treatment,  523 
Atrophic  cancer  of  Billroth,  581 
Atrophy  of  cranial  bones,  20 
Auditory  canal,  inflammations  of,  754 
exostoses  of,  755 
foreign  bodies  in,  753 

treatment,  754 
granulomata  of,  756 
Auricle,  congenital  deviations  of,  749 
fracture  of,  750 
malformations  of,  749 

treatment,  749 
othfematoma  of,  751 
surgery  of,  749 
tumors  of,  752 

epithelioma,  752 
wounds  of,  750 
Autoplasty,  686 
Axillary  artery,  ligation  of,  143 

BACILLUS  COLI  COMMUNIS,  in  ap- 
pendicitis, 377 
in  peritonitis,  385 
Bacteria  found  in  appendicitis,  377 
of  mouth,  312 

causing  dental  entries,  327 
in  strangulated  hernia.  410 
Bacteriology  of  peritonitis,  385 
Basedow's  disease.  245 
Base  line  of  skull  in  cranial  topography,  74 
Bassini's  method  of  radical  cure  of  inguinal 

hernia  in  male,  424 
Beirs  palsy,  207 
Berger-Faral)euf,  operation  for  interscapulo- 

thoracic  amputation,  606 
Biliary  colic,  402,  403 

Billroth's  motho<l  for  removal  of  tongue,  324 
Bladder,  congenital  absence,  460 
division,  460 
extrophy,  461 
hernia,  460 
inversion,  460 
malformati<ms,  460 
diseases  of,  487 
diverticula,  hernia  of,  419 
examination  of,  470 
inflammation  about  (pericystitis),  494 
of  prostate,  cystitis,  488 
of  viscus,  487 

causes  of,  487,  488 
symptoms,  488 
treatment.  488 
injuries  to,  464 

with  perforation.  4(»5 

extraperitoneal  rupture  of,  466 

treatment,  4r»6 
intraperitoneal  rupture,  465 
treatment,  46() 
without  perforation,  464 
stone  in,  488 

conditions  wlii<!h  favor  formation,  489 
diagn(»sis,  4^9 
sympton)s,  4S9 
trentment,  490 

litholapaxy,  490.  491 
lithotomy,  lateral,  490 


eiii>rsiJill)ii',  4110,  4»l 
Iubeiviil<wU  uT,  494 

%Wuiurb  111',  4112 
I   diagiiwia.  4!I3 
,'    trnttiiieni,  494 

t^  Arlt's  operaliun.  709 
Kiittpf.'a,  712 


in,  treatnient  uf,  litbotoni?,    Breaiit,  inHammatiaa  or.dtroni^  jifieran 

'"  ~    diiigno»i»  for  carcinoma,  6(i9 

ireuliuciit,  .170 
lympliBticaof,  .ilM 
neiirulgia  of,  GTS 
treatment,  oiS 
nipple  and  areola,  diaenaea  ot,  565 
fiioure  of,  6t!6 
ill  flam  ma  [ion,  505 


liii'! 


»  of,  51 


Bowel  integrity  in  licniiii,  4'J:; 

Bow-lpgH,  Mtj 

Bracliiiil  arten'i  ligalion  of,  :ii  ruidtlk  of 

at  bend  of  elbnw,  144 
plexus,  openiliouH  on.  124 
wounds  of.  355 
Brulfnnl'a  bed-frHme,  103,  104,  674 
Brain,  abecvais  52 
prognoais  in,  54 


1,40 


uof,  41 
cstiaeR  of,  42 
L    differeniial  diagiiosMof  muw 
V    trentmont,  44 
Woncusuon  of,  R9 
T   Ireatment,  41) 
KsDOtitfion  r>r.  40 
J'    diflerenlinl  dia^fnin  of,  41 
M     poBt-monem  app 


^  b^nries  to,  3)i 

Bnim-stibslanre,  lacerations  nnil  injuries,  47 
Irenimont  of,  49 
hernia  of.  49 

trealTtienl  of.  50 
pr.ilnpf'us  of,  49 
Rmnci.ml  dcfls,  ernhn-olofiy  "fi  311 
listnlH..  210,  220,  281,  22S,  231,234,238, 
2-10,  250,  311 
of  cheekfl,  228 
of  fuce,  2111 
of  lips,  220 
of  ni>ck,  231 
Breaat,  abeceati  of,  5ST 
incisions  in.  508 

,,,668 

-  aubmiimmary,  S08 
superficial,  5fl8 
anatomv  of,  Ufa 
anomalieH  of,  504 
cvita  of,  674 
'  relenlion  of,  ST4 
tredtnieiit,  575 
development  of,  603 
exaoiinalion  of,  for  tumors.  """ 
heiriurrha^  from,  vicarioub 


ekia  disei 

strapping  of,  500 

inrelrnl  injuriea  anu  un^-un-n  , 

»ypliili»  of,  572 

clianiT^  572 

s«(^ndarv'  manifealalioiiK,  Si 

tertiary  mBnifeslatioiiB,  £i72 

IreWment,  673 
lulwrculons  of,  570 

dia^osia,  571 
diflerenlia),  571 

tumors  of,  574 
adenoma,  G7S 


3i.  563  I 

4 


atniphic  cnncer  of  Billniili,  581 
cacliexin  in,  583 
diaBO'f'^  "t  582 
inlillmlinii  of  lisaiie  in,  679 


lympUl 


in,  581 


trentinent  for,  580 
Halsted's  owmtit 
for  innpemble  ens 

tubular,  578 
degenerations  in,  574 


garenuia.  570 
diugnnsie  of,  570 
wounds  and  bums,  505 
Broad  ligament  of  male,  diiieacie  of,  479 
inflammation  and  auppuralion  alinii 
494 
Brophy's 


hypprtropliy  of,  573 


Brisement  fore^,  074 
Bruns'  anil  I,aiigen bock's  nietliod  of  repwr 
of  quadrangular  defects,  697 
Tnetliod  of  sinputnlioo  of  1%.  615 
Bubo,  ebancroidal,  619 

ireatment,  621 
Bunion,  071 
Bums  of  air-patsages,  10O 

of  mouth,  313 
Burow's  method  of  repair  of  trianftular  de- 
fect*, 094 
quwIrangiilaT  defects.  090 

CACHEXIA  8TBUMIPB1VA,  243 
Caieuli  <if  pancreas,  395 
I  Calculus  in  bladder,  488 
treulroeni,  490 

choice  of  metliiHUs  490 
lilholapaxy.  490,  491 
I  licholamr,  490 
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Calculus  in  kidney,  498  ' 

treatment,  ."r<K) 
Ciincer  of  brejist,  tliHorential  diognottis  from 
I'hronii'  muHtitis,  5(30 
en  cuini'*si\  i^6i) 

ftenim  of  Kinmt'rich  and  Zimmerman,  5s8 
Canorum  oris,  317 
i'jiput  succtHlaneum,  U4 
Carbolic  aoid  in  treatment  of  hemorrhoids, 

4:u 

Carbuncle  of  scalp,  17 
Oircinoma  of  bresist,  cachexia  in,  583 
infiltration  of  tissue  in,  579 
hinphaticH  in,  581 
metastasis  in,  583 
treatment,  58(> 

IIalste<rs  method,  58<) 
for  iiioi>erable  cases,  587 
of  intestine,  (*ausing  obHtruction,  364 

treatment,  3<)G 
of  rectum,  radical  treatment  for,  453 
of  utenis,  550 
treatment,  551 
Cardenas  transcondylar  amputation  of  thigli, 

017 
Cardicentesis,  131 
Cariets  dental,  32« 

causes,  symptoms,  and  treatment,  327 
vertebral,  94 
Carotid  artery,  common,  li^ration  of,  136 
extenial,  lip:ation  of,  137,  214 
internal,  ligation  of,  140 
Cams  {)ectinatum,  200 
C:wtration  for  enlaryred  j)nwtate,  485 

for  libn)i(b*  of  uterus,  550 
Cataract,  732 

treatment,  733 
(■atheterization    in   treatment  of   enlarged 

prostate,  483 
Catheters,  <-are  of,  483 
Cellulitis  of  st^lp,  17 
Celluloid  plates  in  repair  of  bony  defects, 

64,  78 
C'Cphalalgia,  surgical  treatment  of,  71 
Cephalhiematoma  neonatorum,  24 
Cephalocele,  62 
treatment,  ('4 
Cerebral  membranes,  inflammation  of^  66 
Cervix,  lact*ration  of,  541 
treatment,  542 
surgery  of,  541 
Clialazion,  702 
Chancre  of  anus,  448 
of  breast,  572 

differential  diagnosis  from  chancroid,  520 
of  urethra,  472 
Chancroid,  519 
bubo  in,  519 
differential  diagnosis  from  chancre  and 

herpes,  519,520 
extragenital,  521 
infectiousness  of,  520 
mixed.  521 
phagedenic,  519 
prognosis,  520 
treatment,  521 
Chancroids  of  onus  and  rectum,  448 


Chassaignac*s    sulmngulo-niaxillary  adeno- 

cellulitis,  247 
Cheeks,  injuries  to,  228 

malformations  and  fissures  of,  228 
surgery  of,  228 
tumors  of,  230 
Cheiloidasty,  318 
Chest,  contusions  of,  262 
treatment,  263 
emphysema  of,  271 
injuries  of,  262 
heart,  270 
hemorrhage  in,  265 
intercostal  artery,  268 
interna]  mammary  artery,  269 

treatment,  270 
lung,  rupture  of,  268 
mediastinum,  267 
|>ericanlium,  270 
pleura,  267 
thoracic  duct,  270 
wounds  of,  263 

tn>atment  of,  263 
gunshot,  264 

non- penetrating,  264 

treatment,  264 
penetrating,  264 
treatment,  265 
lung,  disea*4es  of,  278 
malformations  of,  257 
ao|uiri>d,  257 
causes  of,  257-2r)2 
congenital,  257,  261 
mediastinum,   injuries    and  diseases    of, 

276-278 
neuralgia,  inti'rcostal,  271 
surgery  of,  257 

injuries  and  wounds  of,  264 
tattooing  of,  262 
waLls,  diseases  of,  272 
Chin,  malformations  of,  227 
Cholecvstcolostomv,  40(5 
(■holecvstectomv,  40t) 
Cholecvstentenwtomv,  406 
Cholecvstotomv,  4(*5 
Cholelithiasis,  *4t)2 

treatment,  405 
.  Chopart's  amputation  of  ftwt,  609 
I  Circumcision,  51 1 

I  Clamp  and   cautery  operation  for  hemor- 
rhoids, 4:i5 
Cleft-iMilate,  Brophv's  operation  for  relief 

of,  333 
I      indications  for  early  closure,  333 
I      tei-hnique,  334 
I         after-treatment,  336 
\  Club-foot,  650 

j      treatment,  manipulation,  653 
extreme  fonM?,  655 
mechanical  apparatus,  653 
open  incision.  655 
plaster-of- Paris,  653 
resection,  (>55 
tenotomy,  654 
Clul)-hand,  b*5(; 

treatment,  657 
Coccygeal  dimple  and  sinus,  85 
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CoecygMl  dimpla  and  wnus,  UmtmMt,  as 

Cr»nlBJ  bon«.  woiuidi  of,  tT^^^H 

Coocygodynia,  118 

nerves,  Hflh.  51                                  ^^1 

Coccyx,  removnl  of,  113 

injuries  uf,  ^0                             ^H 

oculo-motur,  51                               ^^H 

olfactory.  50                                    ^^^| 

mnlignanl  growthu,  687 

optic  50                                          ^H 

Calic,  renal,  504 

aeveulh  and  eighth,  5]                  ^^H 

CololK-mB.  219,  702 

topoRraphy,  73                                   ^^H 

Colo-eholecyiilflfllomy,  406 
Colon  bncillus  n»  s  laiise  of  iip|>undii:id«,  377 
of  liepatic  abseeaa,  HUU 

Craiiieciomy,  68                                    ^M 

Craniotabes,  22 

Colostomy.  450 

Cranium,  injuries  of  the  itofl  pans  of,  26 

bpniia  following.  452 

ttieninipiiB,  57 

indii'atioiu  for,  450,  456 

classifiealion,  57                                 '^h 

lumbnr,  452 

pachvmeuinjptiH  extern!.,  67         ^M 

interna,  58                                   ^M 

timi!  for  up«ninK  bonel  in,  451,  452 

Common  duel,  injpaction  of,  403 

operations  on,  73                                   ^H 

Jienelratin);  and  incised  woimdH  of,  30 

operation  on,  406 

treatmenl,  27 

Blriciur*  of,  4M 

septic  infeolioiia  wiihin.  51 

ConUQoiic.  tUomrien.  262 

abHcess  of  brain.  52 

treatmenl.  60                              ^h 

ConcnaiioD  of  brain,  30 

encephalitis,  59                        ^H 

of  gpine,  9i 

treatment,  60.  61                  ^^H 

sinus  phlebitis.  56                   ^H 

nnkytoblepbaron,  72] 

treuimeni.  61                       ^H 

lrealmeQt,72a 

licrpes  Hwter  ophlhalnikus.  717 

irentnicnt,  61                     ^^^| 

inflammadon  of,  diphtheritic,  712 

topogmphy  of,  73                           ^^H 

granutnr.  713 

trfrpuining,  74                                 ^^^^| 
drainage  after,  79                            ^™ 
indications  for,  77 

irvulmeni,  714 

phljclenular,  717 

inorbi<lKrow[h»of.T]8 

repair  of  opening,  sAer.  78 
Credo's  method  of  It^in.ent  of  flaps  aflar 

denmiidg,  7111 

epithelioma,  719 

ampuCsiinn,  5U6 

sarcoma,  720 

syphilis,  718_ 

dangera  of,  461 

pemphigus  of.  718 

Cmbing's  method  of  intestinal  suture,  370 

pterygium,  715 

Cysl,  hydatid,  of  lung,  2S2 
Cystic  duct,  opcralion  in,  406 

ireatment,  716 

puralenl  opilialmia,  712 

CTstilia,  487 

trmlmeiit,  714 

symblephnnm.  720 

urinary,  treulmeni,  488 

treatnionl,  720 

Cystocele,  538 

Cviloscope,  490.  493 

jerophthBln.^  718 

Cjala  of  breast,  574 

CoDJuncIiviliB,  diphlheritic,  713 

of  glandB  of  Bartholin,  634 

of  Sidney,  502 

of  lachrymal  gland,  723 

purulent,  712 

of  liver,  401.402 

Irealmenl,  713 

bydwid,  401 

Con  Ire-coup,  35 

of  mesenlerv,  3B3 

Contueiun  of  brain,  40 

of  spine,  fl4 

of  ovary.  5,i2 

Cooper-B   (Sir   Astley)  method  of  lignling 

dermoid,  5.53 

exieral  iliac  ttrtrrr,  150 

Cornea,  conical.  726 

treiiltiient.  396 

disease  of.  720 

rereution,  of  tongue.  372 

sfnphvloma  of,  720 

sacral.  84 

tumora  of,  727 

Crarny-Lembert  inlestinul  suture,  369 

Coxa  vara,  044 

riACYRO-ADENITIS.  722 

iiijnriMof,  27 

treiilment,  725 

oiteomyelitiaof.  23 

periualilia  of,  23 

Rpnirof,  698 

^ 
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Defects,  quadrangular,  repair  of,  695 
trapezoid,  repair  of,  697 
triangular,  repair  of,  693 
Dental  caries.  326 
Dermatoplasty,  686 
Diaphragm,  diseases  of,  300 
congenital  defects  of,  298 
hernia  of,  300 

treatment,  301 
injuries  of,  266,  298 
rupture  of,  298 
treatment,  300 
tumors  of,  300 
Diaphragmatic  hernia,  300,  417 
Diefienbach's  methcnl  of  repair  of  triangular 

defects,  693 
Dilatation,  gradual,  for  organic  stricture  of 
urethra,  475 
rapid,  for  organic  strictures,  477 
Dislocation,  congenital,  of  hip,  640 
treatment,  642 
traction,  642 
operation,  642 

Ilofla's  method,  643 
Lorenz  method,  643 
Paci  method,  643 
of  hyoid  bone,  240 
of  nasal  cartilage,  200 
of  nerves,  125 
of  nose,  218 
of  spine,  90 

treatment,  91 
of  spleen,  397 
Distich iasis,  708 
Diverticula  of  (esophagus,  302 
Doleris'  operation  for  mcoraplete  laceration 

of  perineum,  530 
Dorsalis  pedis  artery,  ligation  of,  157 
Drainage,  abdominal,  followed  by  hernia, 
428 
after  amputation,  594 
of  bladder,  484 
in  peritonitis,  388 
permanent,  for  hydrocephalus,  65 
m  subphrenic  abscess,  347 
Duct,  common,  stncture  of,  404 
operation  on,  406 
impaction  of,  403 
cystic,  operation  on,  406 
hepatic,  o{>eration  on,  406 
thoracic,  wounds  of,  270 
thyrogloHsul,  embryology  of,  31 1 
Diike*ri  operation  for  incomplete  laceration 

of  perineum,  531 
Dysenteric  al)Kcc8H  of  liver,  399 

ulceration  of  rectum,  447 
Dyspnoea  as  a  sign  of  tumor  of  lung  or 
pleura,  286 


E 


AR,  auricle,  congenital  deviations  of,  749 
fracture  of,  751 
malformations,  749 

treatment,  749 
othsematoma  of,  751 

treatment,  751 
tumors  of,  752 
wounds  of,  750 


Ear,  external  canal,  exostoses  of,  755 
foreign  bodies  in,  753 

treatment,  754 
inflammatory  processes  in,  754 
membrana  tympani  and  tympanum,  756 
granulations  m,  759 
hemorrhage  into,  756 
mastoid  oi>eration,  760 

incisi(m  and  technique  of,  762 
operations  within  middle  ear,  757 
for  acute  inflammation  of  middle  ear, 

758 
for  removal  of  membrane,  malleus, 
incus,  758 
polypi  in,  769 
rupture  of,  756 
surgery  of,  749 
Echinococcus  cyst  of  kidney,  503 
of  liver,  401 
of  lung,  282 
Ectopic  pregnancy,  559 
abdominal,  560 

rupture,  symptoms  of,  561 
treatment,  561 
elytrotomy,  561 
laparotomy,  561 
situaticms,  559 
tubal  pregnancy,  560 
tubo-alxlominai,  560 
tubo-uterine,  560 
Ectrooion,  708 
Eighth  nerve,  injury  of,  51 
Ejaculation,  pain  during,  518 
Elbow,  disarticulation  of,  602 

methods,  603 
Elbow-joint  disease,  mechanical  treatment 

of,  685 
Electrolvsis  in  treatment  of  uterine  fibroids, 

'545 
Elytrotomy,  561 

Embolism  and  thrombosis  of  mesenter}',  392 
Emmet's  operation  for  complete  laceration 
of  perineum.  535 
for  incomplete  laceration  of  perineum, 
529 
Emphysema  of  chest,  271 

treatment,  272 
Empyema  of  antrum  of  High  more,  329 
treatment,  329 
causing  malformation  of  chest,  258,  259 
of  pleural  cavities,  thoracotomy  for,  288 
Encephalitis,  59 

treatment,  60,  61 
Encephalocele,  62-64 

treatment,  64 
Endocranitin,  57 

Enlargement  of  prostate,  481  et  seq. 
Enterocele,  408 
EnteroH'holecvstostomv,  406 
Entero-epiplocele,  408 
Enteroliths  csiusing  intestinal  obstruction, 

358 
Enteroplasty,  375 
Enterostomv,  374 
Enthesis,  687 
Entropion,  706 
treatment,  706 
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Epinintliua,  701 

Kititli'lymii!,  chronic  influDmolion  of.  SOT 
ireotment,  507 

liil«rciiloH8  nf,  60S 
Kpl.lidvmiiis.607 

iwniiiieiii,  r>(r7 
EpignslrJc  hcmiii,  41H 
EinjclotliK,  i.ijuri.»of,  160 

woundn  nC.  'HH 
KpilcpiT,  Bitrgioil  irratmviii  of.  69 
EpipIoMle,  40H 
KpivpndiBS.  4K0 
Epulaxir>,  1H4 

treolnipnt.  lO.'i 
EpitliPlinniii  of  li(..  317 
trcotnicnl,  1118 

of  iimgiie,  Ki 


I  in<i|ii'rnl>le  malignant  gmwtha, 

of  tk'Blp,  IT 

Ecniarcli  s  met  h  ml  a(  hnrmiMlnsiv,  1>9S 

Fj>tliionidiio.  4NH 

(^stliliiiipr'H  i^lieiloplulic  otwrnlion,  237 

Elhniaid  oiniis,  diHeaiKH  a(.  IW 

Exiinii nation  of  jiiiiient  in   genllii-iirlDAr.v 

ilisease,  409 
Eidwon    fif   tiinBiip.  complete,    Billroili's 

i    M     .     '  ':  ■■'  !,.'>l,32.'i 


partial,  .12,'! 
Eiop  Jit  halm  ic  goilre.  246 
Exoplilliulnioa.  piil«nting.  740 


tubui.  :>m 

tiibO'iilidomimil,  iiOO 

Iiibo-ulerinu.  5()U 
E»tr»»B»«ion  of  urine,  48S-464 
Exlropliyof  bluitilcr,  4fll 
Eye.  surgical  ofleclions  of,  TO! 
Efubnll.  inSamiiiiilioii  of,  7.13 

Iri'Dtmeiit,  734 
Eyelids,  oon^nilal  deformilJeH  of,  701 
roloboraa.  702 


q.if 


.701 


tB  of.  703 
diiwasm  of,  701.704 
diHiicliiiiMf  of.  70S 


l>le]iliaroplaBl_T,  "09 


Gnefo's  o(ier»liQn,  707 
Jvcsrii^ArK  ojiemtion,  707 
kmninlionof,TOa 


Eyelid«,  tnitido  of,  >lfcttion>  oL  7N 
paralyKin  tit  orbiculnri»,  705 
levator  iwliiebrK  supU'ioriR,  'Oo 
Itvntmeni,  705 
Rpftsm,  704 
plaallc  ii|i«ra[ion«  on,  blepliaroplaxlT.  7W 
Aril's  uperuioD,  709 
I>ilrflt»l«cb's  operation,  710 

Hii'lie!'™  opt-rBiion,  799 
lric:binf.i»<if,  7(J8 
liimom  of,  702 
mHliiiiiiiMl.  704 
Eyes,  miKK'les  <>f.  extamni,  nfTcctions  nf,  7^ 
iiyatii)[iuUH.  74" 
panilywB  of  eili>TnBl   ocular  miisdrs. 


almbiii 


Liig,  747 


FACE,  actinomycesia  of,  21 1 
bums  of,  205 
contiiuon  of.  20u 
cygis  of,  SIS 
dermatolo^cal  nllVclioiw  uf,  20S,  S 

207 
deviation,  «oi]iilre<l.  20!! 
diwuies  and  iiiiiiriea  of,  202 
epiilieliotnn,  209 
fistuleof,  210 
freeung  of,  206 
([angrene  of,  20S 
piin|>o«der  grniiiH  of.  206 
Bunabot  wuiindK  of,  20e 
infective  grnuiilonmlii  of,  209 
IvmpbangpiiiriiHrit  e)l',  21 1 
malfonnalioiiN.  tongcnital,  202 

■pqiiired,  203 
myxttdema  of,  204 
neiirosnt,  207 
operationn  on,  214 
pkralyaU  of,  20. 
ttcrofulodemia  of,  210 
septic  inferlion  of,  207,  20S 
avpliilod«rnia  of,  210,  213 
inberrulodernia  of,  208,  309,  210 
tumors  of,  211,  213 
nlcera  of,  20S 
wounds  of,  2IA 

coniplirationH  of,  206 

poisoned,  207 

sequels  to,  206 
Facial  artery,  ligation  of,  139 
injury  to,  119 


I 


Facie 


I, -554 


Fallopitin  lubes,  inflnnimation  of,  658 
treatment,  5.i9 
n  in.  559 


Fecal  fistnla,  363  _ 

Femoral  artery,  ligalion  of  ci      ,  . 

sujierlicial,  at  apex  of  Scarpa's  inaii- 
gle.  152 
in  Hunter's  amnl,  163 

rodicut  cure  of.  Bassini's  method,  429 
Fergiisson's  method  of  resection  of  upp«r 
jaw,  333 
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Fibroids  of  uterus,  542 
Fiftli  nerve,  injury  of,  51 

operations  on,  122 
Fingers,  amputation  of,  599 

with  corrertponding  metacarpals,  600 
FUsiire  of  anus,  446 

of  Kolando,  topography  nl".  73 
f>f  Svlvius,  topography  of,  74 
Fistula,  fecal,  3t}8 
treatment,  *^68 
Fistula',  gastric,  347 
o(  reitum,  444 

treatment,  446 
tul>ercular,  445 
Flat-foot,  658 
Floating  kidnev,  503 

liver,  31»1) 
Foot,  amputation  of,  606,  607 
atypical  (>i)erations,  612 
partial,  r>07 

medio-tarsal.  609 
metatarsal,  608 
suhastragaloid,  610 
tarso-nietatarsal,  608 
total  (til)io-tarsal),  Svrae's,  611 
Pin>gofl*'s.  611  ' 
arch  of,  affections  of,  657 
flat-,  658 

treatment.  661-665 
pronated,  ()57 
treatment,  661-663 
Forces  tmnsing  chronic  intestinal    obstruc- 
tion, 367 
Foreign    bodies   in   appendix  vermiformis, 
37(i 
in  brain.  48 

causing  intestinal  ol)Struction,  358 
in  external  auditory  canal,  753 

treatment,  754 
in  larvnx,  161 
in  a^)phagus,  304 
in  orbit,  738 
in  pharynx,  183 
in  salivary  passnges,  246 
in  stomach,  341) 
in  thorax,  removal  of,  266 
in  trachea,  161 
Fracture,  gunshot,  of  skull,  29 
rif  hvoid  bone,  240 
of  larvnx,  159 

treatment,  160 
of  nasal  septum,  199 
of  nose,  218 
of  skull,  28 
of  biise,  34 

treatment,  37 
by  contre-coup,  35 
of  vertex,  31 
treatment,  32 
of  spine,  85 

differential  diagnosis  from   injuries  of 

cord,  87.  88 
treatment  of,  89 
non-operative,  90 
operative,  89 
of  thyroid  cartilage,  240 
of  trachea,  241 


Framboesia,  209 

Frontal  sinus,  disease  of,  198 

Funicular  hernia,  413 

GALL-BLA  DDER,  402 
acute  phlegmonous  inflammation  of,  405 
malformations,  402 
operations  on,  405 
cholecystectomy,  40(5 
cholecystenterost<.)my,  406 
cholecvstotomv,  405 
indications  for,  405 
on  ducts,  400 
rupture  of,  341 
stones  in,  402 

treatment,  405 
surgery  of,  402 
Gall-duct,  common,  stricture  of,  406 
Gall-stones,  402 

treatment  for,  405 
Gangrene  of  lung,  280 

of  scalp,  17 
Gasserian  ganglion,  removal  of,  122 
(rastric  adhesions,   painful,  operations  for 
relief  of,  355 
fistulae,  347 
treatment,  347 
Gastro-anastomosis,  355 
(rastro-enterostomv,  354 
(iastrorrhaphy,  355 
Gastrostomy,  350 

for  malignant  disease  of  oesophagus,  310 
Witzel's  methoil,  351 
(iastrotomy,  350 

preliminary  to  Loreta's  operation,  352 
Genito-urinary  tract,  surgery  of,  457 
bladder,  487 

kidney,  pelvis,  and  ureter,  495 
}>enis  and  urethra,  470 
prostate  and  appendages,  479 
s{)ermatic  cord,  508 
testicle  and  epididymis,  506 
infections  of,  468 
injuries  of,  462 
hla<ldcr,  464 
kidnev,  466 
penis,  4<)2 
urethra,  463 
malformations  of  bladder,  460 
kidney  and  ureter,  461 
penis,  457 
prepuce,  457 

testicle  and  vas  deferens,  461 
urethra,  457 
operaticms  on,  511 
Cienu  valgum,  648 
treatment,  649 
varum,  645 
treatment,  r>46 

rUlglVltlS,  S'lt 

Cilands  of  Bartholin,  abscess  of,  524 

cysts  of,  524 
Glaucoma,  729 

treatment,  730 
(ilossitiM,  acute  parenchymatous,  320 
Gluteal  arter>',  ligation  of,  149 

hernia,  417 


Coitre,  2« 

Heart,  rapture  of,  371 

oberruiil,  246 

wouuds  and  injuries  of,  270,  271 

Butureof  heart  muscle,  138,1*) 

trealiiiifiii,  a-lfi 

Hemorrliage  of  abdominal  wall,  340 

a{  rti-tum,  4-I8 

in  caneer  of  Btomnch,  546 

of  uri-rer.  i'X, 

fnim  CHfotld,  intracraninl,  4B 

(.I<>»»rrl><pikl  i>crlMiili>>,  »84 

OruufcH  ci|>oruti(>n  fur  t^nlnifiiini,  TOT 

firpntmillelWs.  sii].nihyoi<l,  74tl 

and  arterial,  265 

UnHi'K    .BitN.plusiii:    uib])ntn(iiin    ihroiigli 

followiog  eJtniiiioii  of  leolh,  :ia* 

iemornl  cnndvles.  618 

in  RHKlrie  ulcer,  34),  340 

liirfrinN  meU.nd  of  repair  of  eUipticol  de- 

intraeranial,  4r.                                    ^M 

fecw,  om 

intrHveniriciilHT,  47                            ^H 

lliiiwhol  fnit'Cnrtx  ot  skull,  2» 

from  kidnev.  505                                ^M 

fn>m  longitudinal  sinus.  45               ^M 

nf  bladder,  Ui 

i>f  kidney,  344 

pancreatic,  395 

of  liver,  344 

peritoneal,   diU'ercntial    diHgnn«i>    fruai 

of  mediaMiniim,  267 

of  luuivrean,  344 

relroperitoneBl,  342                            ^H 

spiiiaV94                                         ^H 

penHnUinR,  of  abdomen,  342,  344 

of  «pinc,  M 

subdural.  47                                      ^^M 

of  Biileen,  344 

Hemorrhoids,  433                                ^H 

of  thonu,  a(!4 

external,  43.1                                     ^H 

internal,  434                                       ^M 

iinii-punetmling,  204 

carboliiHicid  injectiou,  4M   ^H 

trtmlnieiK,  343 

radical,  4.'!4                                 ^M 

of  i>r<-(i'rN,  344 

AlliDKliam'B  o|«ration.  43$  ^M 

itl3 

American  operation,  435        ^H 

clamp  and  cautery,  435         ^^| 
tcdmiquc,  435                     ^^* 

n   mnnothnrai,  2ll7,  286 

Hatlnx  thIkii8,671 

irentnicnt,  072 

Hepatic  duct,  o|tenition  on,  406 

Ta^.^  672 

HilBled'H  method  for  rodicsl  cureof  ineuinal 

Hernia,  407 

hernin  in  male,  424 

of  bladder  diverlic^ula.  419 

of  BiiUira  of  inlestinc,  370 

causes  of,  407 

cerebri,  4H 

Jlamilton'B  method  of  gkio  trBDapUntation, 

687 

contents  of,  40H,  400 

nand.  nmpulnlion  of,  601 
H«nH.  club-,  65« 

coverings  of.  406 

Hftre-liii,  220 

acquired,  417 

opewtion  for  iw  relief,  226,  226,  227 

conjtenitBl,  41" 

Hartlej-Kri> use's  operation  for  remoTal  of 

femoral,  415 

GaBBeriHD  KarRlion,  122 

treatment,  Bawini's  luethod,  42U 

Ilend.  iiyuriM  siid  di«e»«Hi  of.  17 

formation  of,  408 

injiincs,  mental  nnd  p»y.-hiK  dislnrbaneca 

Rluie-l.  417 

in,iiirie«  of,  previous  nnd  during  birtli,  24 

treat  ment.  420 

caput  snceedaneiim,  24 

inflamed,  410 

treatment.  420 

d<'pressioii  ..f  Kkull,  ■2.1 

iug.iina!,4l2 

fri.rlijrcB,-J4 

di>unoaiis4]S 

dilTerential,  41S 

12li 

dirtct.  415 

Biir^iiMl  diseases  and  injuries  of,  126 

indirect.  413 

wounds  and  injuries  of,  127 

acquired,  414 

manner  of  producing  death  iu,  12S 
paraceiiieiia  of,  131 

eongenilnl,  413 
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Hernia,  inguinal,  indirect,  funicular,  413 
infantile  encysted,  413 
irreducible,  409 
treatment,  420 
ischiatic,  417 
into  labium,  525 
lumbar,  417 
obstructed,  409 

treatment,  420 
obturator,  417 
peiineal,  417 
•properitoneal,  418 
rectal,  438 
reducible,  404 
reduction  of,  421 
retro|)eritoneal,  418 

causing  intestinal  obstruction,  350 
sac,  408 

saoro- rectal,  418 
strangulated,  410 
treatment,  421 
taxis  in,  421 

dangers  of,  421 
treatment,  operative,  for  radical  cure,  423 
of  femoral,  Hassini's  method,  429 
of  inguinal,  in  female,  429 
of  umbilical,  430 
of  ventral.  430 

Bassini's  method,  424 
early  operations,  424 
Halsted's  method,  425 
recurrence  after,  causes,  428 
for  strangulated,  421 

choice  of  oi^erations,  422 
inguinal  and  femoral,  421 
obstruction  persisting  after  opera- 
tion, 423 
umbilical,  421 
viability  of  bowel  in,  422 
palliative,  in  inflamed  hernia,  420 
in  irreducible  hernia,  420 
in  obstructed  hernia,  420 
truss,  420 

contraindications  to,  420 
umbilical,  415 
ac(|uired,  410 
congenital,  415 

treatment,  416 
infantile,  416 
ventral,  416 

from  contusions,  339 

epigastric,  416 

following  laparotomy  and  other  wounds, 

417 
as  a  result  of  congenital  failure  of  de- 
velojmient,  417 
of  vermiform  ap[)endix,  419 
Herniotomy,  421 
bowel  int^rity  in,  422 
dangers  during  performance,  421,  422 
intestinal  obstruction  {lersisting  after,  423 
methods  of  comf>letion,  422 
Herpes,  diflerential   diagnosis   from   chan- 
croid, 520 
of  penis,  470 
zoster  ophthalmicus,  717 
Heteroplasty,  686 


Hip  abscess,  treatment,  non-operative,  681 
aisease,  treatment  of,  ambulatory,  676 
fixation,  676 
protection,  676 
traction,  677 
Thomas's  splint,  677 
Phelps*,  680 
mechanical,  677 
recumbency,  674 
dislocation  of,  congenital,  640 
treatment,  642 
operative,  643 
Hip-joint,  disarticulation  of,  620 
prophylactic  hsemostasis,  621 

Wyeth's  method,  621 
technique  of,  622 
Hofia's  operation  for  congenital  dislocation 

of  hip,  643 
Horsley's  method  of  controlling  hemorrhage 

in  bone,  77 
Hordeolum,  702 
Hydatid  cyst  of  kidney,  503 
of  liver,  401 
of  lung,  282 
Hydrencephaloceles,  64 
Hydrocele,  510 
of  cord,  508 
of  neck,  236 
treatment,  510 
by  injection,  511 
radical,  511 
Hydrocephalus,  64 

meningeus  or  extemus,  64 

treatment,  65 
ventriculorum  or  internus,  64 
treatment,  65 
Hydrogen  gas  as  an  aid  in  diagnosis  of  rup- 
ture of  bladder,  465 
Hydronephrosis,  500 

treatment,  502 
Hydrothorax,  282 

treatment  of,  283-285 
Hvoid  bone,  dislocation  of,  240 

fracture  of,  240 
Hypertrophy,  idiopathic,  of  spleen,  398 
of  prostate,  481 
treatment,  482 
local,  482 

operative,  castration,  485 
ligature  of  vas  deferens,  485 
oi)ening  bladder,  484 
prostatectomy,  485 
Hypospadias,  458 

situations,  458,  459 
Hysterectomy,  546 
abdominal,  547 
technique  of,  548 
cuff  operation,  550 
dangers  of,  547 
technique  of,  546 
vaginal,  546 

INDIAN  method  of  rhinoplasty,  218 
Infantile  encysted  heniia,  413 
Infection,  paths  of,  within  cranium,  51 
Inferior  dental  nerve,  operations  on,  122 
Inguinal  hernia,  412 
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Inguinal  hernia,  direct,  415  | 

indirect,  413  I 

radical  cure  for,  Bassini's  method,  424 
Halsted's  method,  425 
Iliac  artery,  ligation  of  common,  148 
external,  150 
internal,  149 

Abernethy^s  operation,  151 
Astley  Owper's  operation,  150 
Ileus  paralyticus,  368 
Imbecility,  surgiciU  treatment  of,  67 
Impotence,  515 
incipient,  cause  of,  480 
treatment,  516 
Innominate  artery,  ligation  of,  135 
Insemination,  disorders  of,  515 
Intercostal  artery,  wounds  of,  268 

neuralgia,  272 
Interscapulo-thoracic  amputation,  606 
Intestinal  anastomosis,  methods,  369 
extravasation,  344 

obstruction  persisting  ader  herniotomy, 
423 
Intestine,  rupture  of,  340 

treatment,  340 
Intestines,  obstruction  of,  acute,  356 
causes,  356 

from  appendicitis,  360 
from  intussusception,  358 
treatment,  359 
operative,  360 
from  volvulus,  360 
treatment,  361 
treatment,  363 
operative,  363 
palliative,  363 
chronic,  364 
causes,  364 
carcinoma,  364 

treatment,  366 
fecal  impaction,  367 
sarcoma,  367 
stenoses,  367 
paralysis,  368 
operations  on,  371 
anastomosis,  373 
enteroplasiy,  375 
enterostomy,  374 
jejun()st(»niy,  375 
resection,  371 
siir«j;ery  of,  350 
suture  <»r,  3t»9 
methods,  3<)i) 
C'ushing's,  370 
Czernv-Lcnibert,  369 
Ilalsted's,  370 
Lenibert,  3<)*J 
Murphy  button,  370 
»Seini's  i)lates,  370 
tumors  of,  3<»4-3()7 
wounds  of,  371 
Intracnininl  «lefective  development,  67 
operation  for,  (JS 
suppurations,  treatment  of,  60,  61 
tumors,  71 

operation  for,  72 
vessels  and  sinuses,  45 


Intracranial  vessels  and  sinuses,  injurici  of 
45 
aneurisms  following,  47 
cai*otid,  46 
middle  meningeal  artery,  46 

treatment,  46 
sources  of,  4"> 
subdural  hemorrhages,  47 
traumatic  ventricular  beniorrfcag^ 
47 
Intramammary  abscess.  568 
Intraocular  tumorx,  734 
choroid,  735 
ciliary  bodv,  735 
iris,  734 
retina.  736 
Intraspinal    division    of    posterior   nerri 

roots,  124 
Intubation  of  larynx,  171 

accidents  and  dangers  from,  174 
feeding  after,  174 
indications  for,  172 
instruments  required,  171 
method  of  performance,  172 
withdrawal  of  tube,  173 
Intussusception,  358 
treatment^  359 
of  bowel,  440 
treatment,  442 
Invagination  of  bowel,  440 
Iris,  inflammation  of,  727 
gummatous,  728 
plastic,  728 
purulent,  728 
treatment,  729 
Iritis,  727 

Ischiatic  hernia,  417 
Ischio-rectal  abscess,  442 

JACK80NIAN    epilepsy,   nui^cal  \xt 
ment  for,  (>9 
Jaesche-Arlt  ot^eration  for  entrofmni,  707 
Jaundice  in  gall-stones,  40 1 
Jaws,  actinomvcosis  of,  329 
ankylosis  of,"  329,  330 
inflammation  of,  acute,  327 
ginj^ivitis,  327 

|)eno8titis,  osteomyelitis,  328 
secondarv,  lesions  fnmi.  329 
ligaments  of,  relaxation  of,  330 
necrosis  of,  328 

treatment,  329 
pyorrhoea  alveolaris,  327 
resection  of  lower,  technique  of,  330 
upjXir,  technique  of,  Kei^giitwMi's  dm 
od,  332 
osteo-pla^^tic,  Langen beck's  meth 
333 
syphilis  of,  329 
tuberculosis  of,  329 
tumors  of,  330 
Jaws  and  teeth,  anatomy  of,  325 
abscess  of,  327 
diseases  of,  326 
injuries  of,  326 

malformations,  congenital  of,  326 
surgical  diseases  and  injuries  of,  S2S 
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JejuDU8tomy,  375  i 

Jouit  disease,  mechanical  treatment  of,  674 
Jugular  vein,  wound  of,  250,  '251 

IfEETLEY'S  derraatoplastic  amputation 
IV  of  foot,  615 

Keratoconus,  72() 
Keratomyxis,  733 

Kidney,  congenital  malformations  of,  461 
cysts  of,  500  I 

conglomerate    or   cvstic  degeneration, 

502 
hy<lati(l,  503 
hydronephnwis,  500 
treatment,  502 
diseaws  of,  495 
calculns  of,  498 

treatment,  500 
ct»lic,  504 
gonorrho?al  infection,  495 

treatment,  495 
pus  in  (pyonephrosis),  497 

treatment,  497 
septic  infection  (pyelitis),  495 

treatment,  49o,  496 
surgical  kidney,  497 
tulxrrcuhir  infection,  498 
treatment,  498 
hemorrhage  from,  505 
inflammation  about  ( perinephritis),  504 

treatment.  505 
injuries  to,  466 

open  wounds,  symptoms  of.  466 
subcutaneous,  symptoms,  407 
movable  and  floating,  503 

treatment,  504 
pain  in  (nephralgia),  505 
tumors  of,  503 
treatment,  503 
Knapp's  operation  of  blepharoplasty,  712 
Knee,  disarticulation  of,  616 

advantages  over  amputation  in  continu- 
ity, 616 
hooded  methfMl  of  Stephen  Smith,  617 
Knee-joint  disease,  treatment,  681 
mechanical,  682 
operative,  684 
Knock-knee,  648 

Kocher  s  metho<l  of  removal  of  tongue,  324 
Kyphosis,  due  to  ricket<«,  258 

LACHRYMAL  apparatus,  diseases  of,  722 
cystoid  disease  of  gland,  723 
dacryo-cystitis,  724 
treatment,  725 
dacryo-adenitis,  722 
malformations,  723 
tumors  of,  723 
"  La  lumi^re  noire,"  767 
Laminectomy,  89,  112 
indications  ifor,  112 
ID  Potfs  disease,  114 
Langenbeck's  method  of  excision  of  tongue, 
325 
of  osteoplastic  resection  of  upper  jaw, 
333 
LapAro-splenotomy,  398 


Laparotomy  followed  by  hernia,  417 
laryngectomy,  179 
I^aryngitis,  oniematous,  158 
Laryngoceles,  235 
Laryngotomy,  1159 
l^ryngo-tracheal  abscess,  241 
Larynx,  burns  of,  160 
treatment,  161 
fistula  of,  165 
foreign  bodies  in,  161 

treatment,  162 
fracture  of,  159,  240 

treatment,  160 
injuries  of,  159 
C(mtusion,  159 
wounds,  259 
intubation  of,  171 

accidents  and  dangers  of,  174 
feeding  after,  174 
indications  for,  172 
instruments  required,  171 
method  of  performing,  172 
time  for  removal  of  tube,  173 
withdrawal  of  tube,  173 
cedema  of,  158 
}>erichondritis  of,  163 
stricture  of,  164 
treatment,  164 
tumors  of,  175 
malignant,  177 
treatment,  176 
Lateral  curvature  of  spine,  110 
I^eg,  amputation  of,  612 
atypical  methods,  615 
Bruns*  method,  615 
at  point  of  election,  613 
supramalleolar  (Guyon's),  613 
Lembert's  method  of  intestinal  suture,  369 
Lens,  oi)acity  of,  732 
Leontiasis,  23 
leptomeningitis,  58,  67 
Ligati<m  of  arteries,  133 
aorta,  abdominal,  148 
axillary,  143 
brachial,  at  middle  of  arm,  144 

at  bend  of  ellx)w,  144 
carotid,  common,  136 
external,  137 
internal,  140 
causes  for,  133 
dors:ilis  pedis,  157 
facial,  139 
femoral,  151 
common,  151 

sui)erficial,  at  apex  of  Si.'ar|)a's  tri- 
angle, 152 
in  Hunter's  canal,  153 
gluteal,  149 
iliac,  common,  148 
internal,  149 
external,  150 
inferior  thyroid,  140 
innominate,  135 
lingual  at  its  first  part,  138 
ompital,  140 
palmar  arch,  148 
)>eroneal,  155 


piiilic-,  InUtnuil 

ndU),  llo 

sciatic,  I4B 

HulirJavUii,  141 

«up«riat  thyroid,  138 

udiaiqae  of,  IIM 

MmpoMl,  140 

tibial.  ■nUriiir.  ISG 
p(iiit«ri<ir,  IfiR 
baliinil  nialleuiiiB,  U^ 

nlnttr,  HH 

varlcbrnl,  UO 
Liiij^iial  Jtrterj,  liKHiiuD  of,  13tt 

nerve.  oimraiiuiiK  un,  123 
LipB,  epitliciioniR  of,  S17 

ti^Uuent  or,  317.  818 
Swires  of,  317 

congeniml,  219,  220 
hM6-lTp,  220 
iiyuries  W.  222-228 
macroclieilin,  220,  31S 
mslformatioiu.  a»iuired,  221 

cotqcenil^,  219 
operuiuHW  on,  22^ 
luiwryof,  21P,  asi.317 
qruhilli  of,  317 
tnbanMilcwiiuf,  317 
tumor*  of,  2:M,31H 
ulcen  uf,  223 

eiiitlieliiinia  of,  225,  22(i.  227 
LiRfranc't  iimpiitauoD  of  funt,  OOS 
Litholnuixjr,  4110 
complicalioDB  followiDp,  4112 
dangera  uf.  491 
l«iih»i(iiie  of,  491 


Litliol 


r,  490 


lulersl,  frjr  uriDnry  calculi,  490 
median,  'IffO, '^12 
Bupnt pubic,  41K) 

liidiralinns  for,  401 
Liver.  nbHcem  of.  399 

due  to  uinicbn  ctili,  309 


displucement  of,  399 
injiiri™  of.  341 
niptirrc  of,  341 
■urgery  of,  ;!4I 


Lorenz'a  inelljiid  of  O|>eration3  for  congoni- 

tnl  dislociliuii  of  hip,  643 
Loreta'g  opunlion  fur  pelvic  atrii^iire,  34^, 

352 
Ludwig'B  angiuH,  247,  320 
LumbHr  Lerniu,  417 
puncture  for  hydrocep1i>las,  (16 

for  presaurt  rerebro-spioaj  duid,  115 
Lung,  arnwess  of,  279 
traatitivnt,  27H,  2S» 
tuborculons,  280 
dia^nitais  of  inalignant  di«eii8e  of,  2B6 
KHIKteiiv  of,  2H0 


Lung,  hydatid  evM  of,  S63 

rupture  of,  268 

■unter^  of,  268 

turnofH  of,  297 
Lungs,  surgical  anuomy  of,  278 
LTmphsiics  of  breaiii,  364 

McBURNEY'S  Dietliod  of  radical  cum 
heruia.  42» 
operation  Cor  renioTHl  uf  apiiendix  in 
b'rviil,  381 
Maccwen's  osleriloniy  fur  genu  viilgulil.  t 

aupraraeai^d  IriHutilc,  (>1 
Hacrocheilia,  220.  818 
Macroglossia,  322 
Macrostouia,  220 

Malsnigne'a  operation  for  har«^lip,  225 
Malleus,  remoTal  of,  760 
Malum  ooiie  senile,  m\ 
Mammary  aliscess,  mipcrficial.  56S 
artery,  intemul,  wounds  of,  269 
secondary  htinurrhseBs  from.  269 
tr«auiieiil  of,  270 
Mastitis,  51' 


E,  507 


;,  5S9 


ditTErentinl  diagnDsis  from  cartinnmi, 


Mflhtodvr 


I,  57;i 


Mastoid,  operation  in,  7 
tcchiii(|ue  of,  7S2 

diacBw,  700 
Maxilla,  inferior,  r* 

superior,  resection  of,  331 
Maiillnry  sinux.  diaeiwe  of,  198 
Meckel's  diverticulum  cousing  inlestina 
Btruftion,  360.  358 

ganglion,  removal  of.  122 
Median  nerve,  injury  to.  119 

operaiionn  on,  124 
Medisalinitis,  277 
Mediastinum,  giinnhot  vouud  of,  2S7 

'  idammation  of.  277 


iiyii 


■B  of.    2 


wound-,  277 
surgery  of,  207,  295 
surgical  nnatomy  of,  276 
tumiirs  of,  295 

diHerentlal  diagnosis,  296 

treiument,  2!I0 
Membraua  lympanl,  operation  upcn,  767 

for  acute  inllammation  of  middle  ear, 

758 
for  removDl  of  membmna,  moUelu, 

and  iticus,  754 
leclinique  of,  7Q7 
rupture  of,  756 
Meningeal  artery,  hetDonliage  from,  46 

treatment^  46 

MeningitL-,  57,  GO 

rlsHSLlicHtion  of,  57,  IMt 

k'plonieiiingitiH,  68,  67 

Bjiuptoms,  5H,  69 
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Meningitis,     leptomeningitis,     difierential ' 
(iiugiiwis,  59 
treatment,  59,  67 
pachymeningitis  externa,  57,  66 
treatment,  61,  67 
lioimorrhagica,  58,  66 
interna,  58,  66 
treatment,  61,  67 
Meningi»cele,  (>*2 
treatment,  64 
Mesentery,  cysts  of,  393 
diseases  of,  392 

emboliMm  and  thrombosis  of,  392 
tnbercniosLs  of,  392 
Metatarsalgia,  672 

treatment,  672 
Microstoma,  220 
Microtia,  750 

Mikulicz's  oi>eration  for  rectal  prolajise,  440 
Milking  of  seminal  vesicles,  480 
Mortality  after  amputations,  623 
Morton's  painful  affection  of  foot,  672 
Mouth,  acquired  defects,  316 
anatomy  of,  311 
bacteria  of,  312 

causing  dental  caries,  327 
con^nital  defects  of,  313 
cleft-palate,  313 

methods  of  closing,  314 

obturators,  316 

technitiue  of  uranoplasty,  314 

after-trc'itment  of,  315 
time  of  oi)eration,  314 
embrvologv  of,  311 
piK8,*312,*313 

inliammatory  processes  of,  acute,  316 
stomatitis  catarrhalis,  316 

ulcerosa,  316 
noma,  317 
injuries  to,  312 

surgical  diseaises  and  injuries  of,  311 
Movable  kidney,  503 

treatment,  504 
Murphy's  button,  370 

Muscle,  levator  pal()ebne  superioris,  paral- 
ysis of,  705 
orbicularis,  fmralysis  of,  705 

spasm  of,  704 
pectoralis  major,  congenital  al)scnceof,  262 
stemo-mastoid,  hematoma  in   new-bom, 
252 
inflammation  of  its  sheath,  253 
rupture  of,  251 
spasm  of,  wry  neck,  252 
syphilitic  induration  of,  252 
wounds  of.  2-30 
Muscular  spasm,  120 
treatment  of,  120 
Musculo  spiral  nerve,  injury  of,  119 

ofverntions  on,  124 
Mvo-fil>romata  of  uterus,  542 

treatment,  545 
Myomectomy,  abdominal,  547 


N 


ARES,  posterior,  plugging,  195 
Nasal  cavities,  tumors  of,  191 
septum,  dislocations  of,  200 


Nasal  septum,  fracture  of,  199 
injuries  of,  199 
operations  on,  200 
Nasopharyngeal  tumors,  186, 188 

treatment,  188 
Neck,  abscess  of,  233 
treatment  of,  233 
congenital  fistulse  of,  231,  234,  238,  246, 

250 
contusions  of,  231 
cysts  of,  236,  241 
dermoid,  237 
hydrocele,  236 
sanguineous,  237 
inflummations  of,  233 
infrahyoid  region,  238 

injury  by  hanging,  238 
malformations,  congenital,  238 
wounds  of,  suicidal,  239 

penetrating,  above  larynx,  239 
lateral  region,  250 

affections  of  stemo-mastoid  muscle, 

250,  251,  252,  253 
malformations  of,  ac(]uire<l,  250 

congenital,  238 
wounds  of,  250,  251 
nerves  of.  injury  to,  251 
parotid  regiim,  247 
hypenemia  of,  248 
inflammation  of,  248 
injuries,  247 
malformations,  247 
operations  on,  249 
posterior  region,  256 
aneurism  in,  256 
rupture  of  muscles  in,  256 
wounds  of,  256 
submental  region,  246 
cysts  of,  246 
inOammation  of,  247 
wonnds  of,  246 
supraclaviculiir  region,  254 
injuries  to  nerves  in,  255 
malformations,  254 
nen  roses.  255 
wounds  of,  254,  255 
surgery  of,  131 
tumors  of,  235,  238,  241 
aeroceles,  235 
pneumatocele,  235 
wounds  of,  232 
air-embolism  in,  232 
Necrosis  of  cranial  bones,  24 
of  jaws,  328 
treatment,  329 
N^laton's  operation  for  hare-lip,  226 
Nephralgia,  505 
Nephrectomy,  514 

through  abdomen,  514 
Nephrotomy,  502,  513 
Nerves,  contusions  of,  118 
disl(M*ation  of,  125 
eighth,  injury  of,  51 
facial,  injury  of,  119 
fifth,  51 
oculomotor,  51 
olfactory,  50 


Neires,  opUc,  iiijury  of,  CO 
seTentli,  injury  of,  51 
medinii,  injur;  uf,  119 
muscul*«piral,  injury  of,  U9 
operBtiDiia  on,  121 

brachial  plexus,  124 

deep  puaterior  ivrvii-al  plexUBi  124 

fifih  ncrre,  l'J2 

iiilVriur  deuial,  1:^2 

iiilriuipiiial  diviiiion  of  posterior  oervt^ 
roota,  124 

llllyUAl,  1-^^ 

m»liuu,  124 
niusiHilo-spirjil,  124 
nGrve-gntHiDi;,  121 
iierve-streU'hiiiK,  121 
nurva-suliire,  121 
nenropliwtic  surgery,  ISl 

for  reiiitivnl  uf  (iasseriau  iiiuiglion,  122 
of  AlKckd'a  guiigliun,  122 

BciHtiv,  124 

Bevenlh,  123 

spinal  accessory,  123 

sij|)rRurbliBl  nerve,  122 

UWiil,  124 

ulnnr,  124 
otttic,  tumors  of,  T4G 
purenic,  ii^ury  ufj  120,  351 
pn«iiraog>siric,  injury  of,  119,  2fil 
mdinl,  iifjurr  of.  119 
ncintic,  injuiV  ol,  1 10 
surgery  of,  118 
lumors  of,  1 24 
nlnar,  ii^ury  of,  110 
WODnds  and  injuries  of,  116 
Nendorfer's  matliod  of  amputation  of  thigh. 

620 
XeuralgiH,  120 
intercoBtal,  272 

nperotioiis  on  fifth  nerve  for  relief  of.  214 

treatment  of,  120 
Neuroplsslic  aunery,  121 
Nipple  and  iireola,  diseases  of,  56 

nwiire  of,  SUB 

inSanimalion  of,  Q65 

multiple.  504 

Paget  B  disease  of.  565 


Noae,  Burger?  of,  Sli 

tumors  ana  polypi  uf,  101 
Nuclift,  rupture  o(  its  muscles,  256 
Nystagmus,  748 


i,518 


of,  in 

Not^umal  emissii 

Soma,  317 

Nose,  accessory  sinuses,  di 
del'oriuilies  of,  19S 
deviations  uf,  216 
dislocations  of,  217 
Gstulie  of,  216 
foreign  bodies  in,  102 


appeiidit'ilis,  360 
intUHHUSCepliun,  3&S 
volvulus,  at!0 
dingndisls,  Sti'i 

mpioiuH  in  general,  361 
3t!3 


I 


fracture  of,  190,  217 


injuries  and  disensee  of,  216 

treat  nieni,  104 
malformations  of,  acquired,  21 

congenital.  216 
operations  on,  200,  218 


cbruuic,  364 
cau«es,  364 

fecal  imparl  ion,  i 
paralysis,  368 
sarcoma.  3^7 
sienoBis,  367 
Obturator  fnr  closure  of  cleft  palate,  314,  ItlC 

hemia,  417 
Oocipital  artery,  ligation  of,  140 
Octilomotor  nerve,  injury  tj,  51 
Odnntomn,  326,  330 
O'ltwyer's  inlubnlion  instruQwnls,  171 
(Edema of  larinx,  158 
a^isophagenl  bougies,  SOS 

forceps,  305,  SOB 
tEHophogectomy,  310 
CKsopbagismus,  306 
O^phagoliimv,  external,  306 

int«ma1,  306 
(Esophagus,  diverticula  of,  302 
treniment.  302 
foreign  bodies  in,  304 
treatment,  305 

by  external  craopliBgotomy,  30G 
liemorrhaBt-  fron],  309 
inslformationa  of,  301 
Dinlignant  disease  of,  300 
epithelioma.  300 
treatment,  310 
asopbagotomv,  306 
paralysis.  309 
perforation  of,  304 


■eof.  3 


spasm  of.  3l 

treatment.  30T 
stricture  of.  307 

treatment  bv  retrograde  dilatation,  308 
by  sounds'.  ;108 
Buccal  anntuniv  of,  301 

injuries  and  diseases  of,  301 
wounds  of,  240,  303 
Ogaton's  tialeotomy  for  genu  valgum,  650 
Olfactory  nerve,  injury  of,  50 
Omentum,  sbscetis  of.  391 
newcrowlhsof,  391 
cyslB,  391 
sol  ill  tumors,  301 
(rcfltmcnt.  392 
surgery  of,  391 
Oophorectomy  for  uterine  fibroids,  5S0 
Ophthalmia  neom " 
purulent,  712 


>[4tthalnia,  puraleot,  treatment.  713 

aj-ruiHilhetic  730 

treBtiueut,  732 

Optic  nerve,  injury  of,  50 

Orlili,  eniicleatian  of,  7tt9 

inliiLmniatiuii  of,  73M 

treatment,  T3B 
injuries  of,  736 

fnreiKn  bmliea  iu,  738 
frsPture  of,  TSi 

irenlnieiit.  738 
h«ui(irrhaite  in,  738 
prnirusion  of,  740 
lumora  of,  742 
arising  in  Imnj  wall,  745 
treatment.  746 
in  cellulur  llasiiea  of  cysW.  744 
Orcliideolumy    for    prostatic    enlorgemeu 

4H5 
Orchitis,  S07 

tr««UuenI,  5()7 
OsteoulHsis.  osleiwlaBts.  647 
OiteomyeliliH  of  cniiiinlboneB,  '23 


OsieopI— . 

of  spine,  1 
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taisectomy,  Link's,  612 
Oleoloinv,  648,  6-V} 
for  bow-legs,  648 
furhnock-knee,  650 
OthetDKlomo,  751 

Orariertomy  for  fibroids  of  ulenis,  -^^0 
Ovkry,  cjwe  of,  552 

iXHnp)ica,tionti  of,  554 
contents  of,  558 
dermoid.  o53 

difierential  diagnosis  of,  555 
examination  f<>r,  564 
hciea  nvariann  in,  564 
secondary  changes  in,  553 
treatment,  566 
surgnry  of,  522 


PACrS    metliod    of 
Kcnilal  difilocntion  of  hip,  Gi'i 
^nydermic  cacbezin,  243 
''Nchjroeningitia  eilernn,  &7, 66 
iiieinorrhagini,  58,  66 
interna,  53,  66 

t's  diBenHo  of  nipple.  565 
am  in  Polt'a  disenhe,  98 
Hlate,  hard,  cleft  of,  Brophy's   melhwl  of 

closure.  'iSS 
■oft,  cleft  of,  Brophy's  method  of  closure, 
3Sfi 
^hilin  of.  181 
Unuirarcli,  ligation  of,  14S 

calcaU,  -.m 
t^sls  of,  395 
trentment,  3Blt 

Snitrene  of.  .Ifl.i 
inorrhagv  of.  395 
iDBBmnmlion  of,  S93 
•cute  hemnrrhiwie,  333 
eappurativc,  3»4 
tre«tment,  394 
chmnic,  31)5 

Vol,  Il,-in 


scierosifl  ol. 
surgery  of,  3Bit 
tumors  of,  396 


PancteatitiB,  acute  hemorrhagic,  i 

gnngrenous,  395 

suppurative.  394 

treatnieni,  334 

chronic,  395 

Panophthalmitis,  733 


Paralviiin  iif  external  oculiir  muscles.  743 
infiinlile,  ireairocnt  of,  669 
spiistic,  666 

irealruenl,  067 
in  Hpinal  myelitic.  88 
Paralytic  deformities  of  feet  and  legs,  669 

treatment,  070.  671 
Parametrium.  ncut«  inflammatory  procee.-«?3 
of,  556 
abficoBs  of,  6"~ 


Pam 


557 


glund,  listLitiF  of.  248 
hypenemia  of,  24S 
inllnmniation  nf,  248 
malformations  of,  247 
opemtiona  on.  243 
surgery  of,  247 
tumor*  of.  349 
wnllnils  and  injuries  to,  247 
Palienl,  exsmination  of,  in  geni to-urinary 

_  dlseaHe,  463 
Pemphigus  of  cnnjonctlva,  718 
Penis,  ci>ngenila]  mairormations  of.  457 
absence,  4->7 
mia  placemen  I,  467 
multiple.  457 
rudimentary,  457 
disei<>i>s  of,  470 

epithelloioa,  471 


diuloc 


1.403 


fraclur 

treatment.  463 
BlranguUtion,  462 
Pericarditis,  surgical  ireatmeot  i>(,  131-133 
Pericardium,  dminage  of.  l.^a 
mal  form  at  ions  of,  126 
pnrncentesis  of.  131 

Hirgicnl  Ininrics  and  diseases  of.  126,  270 
suture  nf,  129,  130 
wounds  and  iniuries  of,  127.  270 
Peri  cyst  iiis,  494  ' 
Perimetritis,  ■^.'>7 
558 


Perin 


_Periiit 

1 


1,  inflnmmatian  oC  5&T 

Perineal  heruia,  417 

Hectical,  512 
Periaeorrlmpliy,  523  _ 
toi  complete  lacerations,  534 
Eajmet'B  uperaciun,  53S 
Sim<>n's.  JJ3i 
Tnil'ti,  536 

^fo^  incimplele  lacerltiona,  62tt 
IXiJcrU',  530 
DuWs.  531 
Elumet's,  629 
Tail's,  630 
Pcrinc(iliri(is,  ritl4 

wmrw  :iin!  aj'tiiplnon.  504 
It,  Mil 
,52(i 
■oitliiniy  tuiil  funotion  of,  52C 
lBcernti<iiis  of,  526 

cnmplete,  treatmeut,  531 
atWr-treetmeal.  SHO 
£!nimet'B  oi)eTatl<in,  G3ii 
Siraun'a,  534 
TaifB,  535 
incomi'li!te,  irentment.  528 
Itoleris'  operation,  5!I0 
Doke'fl,  531 
Kntmet'ik  529 
Tail's,  Ji30 
sympiunw,  f>2fi 
tnc^^  of,  626 
PerioBtitiit  of  craiiiul  bones,  33 
PeripODcreatiliB.  394 
Periproctitig,  444 
PeriRplenitis  1M 
PerilonciiBi,  ndheiiMiK  of,  3S3 
inflammHlion  of,  383 
hnplerinloi^  of,  3S5 
general,  3S5 
BfmptoniB,  385 
t>arlv,  in  iliNtux',  .184 
late,'  in  diiwaee,  IViG 
local,  ^Si 

treBlmcnl,  a(tei-,  388 
medicnl,  387 
mincicnl,  387 
(irainoge  in,  388 
leclmiqiic  of,  387 
tnberciilur,  389 
llvalniPiH.  3Sil 
Burgerv  of,  ;-W.S 
PerilonitiH.  nciile,  383 
bartFrinloti?  of,  385 
cHiisex,  384 
dinifiio'iPi  387 
general,  385 
flj-mploms,  385 

eariv  in  di»ea»e,  386, 
late,'  386 
locul,  384 

putli<>lot;i<'Hl  condition  fonnd  in, 
proetiOKlH  after  operation,  388 
treatment,  after-,  388 
medical,  3X7 
surgical,  :187 
gonorrlKcal,  384 


Peritonitis,  rhenmntic,  384 
H^philitif,  384 
tubercular,  38H 
diflcTcntinl  dingnieis  fomi  <«ncermB,39lt 
treatment.  380 
Peroneal  artery,  ligation  tit,  I5G 
Pen  ca-vTis,  fitla 
planus,  G5S 


Pharvngolomv,  infrahToid,  169 

eubliyoid,  168 
Pbaryiii,  adenoid  erowdi  of.  164 


congenilnl  malfonnationB  of,  182 

foreign  bodids  in,  183 

!_vniplioid  hvperirophy  al  vaiill,  184 

nneo-,  lumore  of,  IHI!,  188 

BurgeiTof,  182 

woimdB  of,  240 
Piielpe'  hip-joint  brace,  680 
PhimosiB,  457 

611,  G12 

Injury  of,  120 


Pi».  li 


117 


Piles,  433 

Pi mgolTs  amputation  of  foot,  Rll 
Plaaler  jackets,  application  of,  lor>-107 
Pltulic  aurgery,  «S(i 

Nacptic  or  nntiseptlc  prrcautioiie  in,  990 
defects,  repair  nl.  6S3 
cimilnr  and  irrc^lar,  6S9 

liate.  elliptic,  and  aemllimar.SM 
(iD^rin's  method,  »9tt 
Siymanowiikr'ii,  688 
Weber's.  6B8 


triangular,  693 
Burow'ti.  GD4 

Diefienbacirs  mcihod.  6Q3 
dressings  in,  G80 

gliding  and  pedicululed  Bape,  G90 
skin-grafting  (Tliiencb'K  method).  687 
Rdvnnlnges  of.  S8H 
Bile  of  graft,  688 
sliding  fla|w,  093 
suliirpR,  fl?l 

Kvpliiiis,  influence  upon,  693 
time  for,  692 
tranapluitalinn  (melbod  of  Hamiltoo- 

Reverfin),  687 
viability  of  flap,  600,  691 
Plenra,  calcification  of,  290 
injiiriee  of,  267 
rujitiire  of,  267 
Plicolomy,  757 
Pneumalocele,  18 

of  neck.  236 
Pneumocele,  2ti7 

J'nenmngoElric  nerve.  ii^uT^  of,  119 
Pneumoiomy,  279, 296 
Polymastia,  564 
Polypi  of  naaopharyni,  188 
KCtal,  437 
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787 


Polythelia,  564 

Popliteul  artery,  ligation  of,  153 
Pott's  diitease  of  spine,  94 
diagnosis,  97,  99 

diflerential.  101 
prognosis  in,  101 
symptoms,  96 
abscess,  99 
deformity,  98,  101 
paralysis,  98,  101 
pain,*98,  101 
treatment,  103 
braces,  108 
of  complications,  109 
jackets,  105-107 
recumbency,  103 
selection  of  method,  108 
Powell's  electric  saws,  74 
Pregnancy,  ectopic,  559 
abdominal,  560 
diagnosis.  561 
rupture,  561 
treatment,  661 
tubal,  5f)0 

tubo-atxlominal,  560 
tubo-uterine,  560 
Prepuce,  congenital  malformations,  457 

phimosis,  457 
Probang,  Sayre's,  306 
Prolapse  of  rectum,  437 
treatment,  439,  440 
Prolapsus  cerebri,  49 
Properitoneal  hernia,  418 
Pr<wtate,  anatomy  of,  479 
diseases  of,  479  et  seq. 
enlargement  of,  481 
kinds  of,  481 
treatment,  483 
local,  483 
operative,  484 
cabtration,  485 
by  drainage  of  bladder,  484 
by  ligiition  of  vas,  4X5 
by  prostatectomy,  485 
infectious  of,  479 
inflammatiim,  acute,  479 
chronic,  479 
treatment,  480 
tuberculosis  of,  485 

treatment,  486 
tumors  of,  486 
cancer,  486 
treatment,  487 
Prostatectomy,  485 
Prostatitis,  acute,  479 
chronic,  479 
treatuient,  480 
Prostato-cystitis,  488 
Psoas,  contraction  in  Pott's  disease,  110 
Psychoses,  the,  surgical  treatment  for,  71 
Pterygium,  715 
treatment,  716 
Ptosis,  705 

treatment,  705 
Pudic  arterv,  internal,  ligation  of,  149 
Pyelitis,  49o 
treatment,  496 


Pyelo-nephritis,  495 

treatment,  496 
Pyogenic  bacteria  in  bladder,  487 
Pylorectomy,  353 

and  gastro-enterostomy,  354 
Pyloric  cancer,  347 
Pyloroplasty,  352 

Pylorus,  operatious  on,  incision  for,  350 
pylorectomy,  353 

and  gastro-enterostomy,  354 
pyloroplasty,  352 

stricture  of,  349 

surgery  of,  347 
Pyonephrosis,  497 

treatment,  497 
Pyo-pneumothorax  due  to  ulcer  of  stomach, 

346 
Pyorrhoea  alveolaris,  327 
Pyosalpinx,  559 

symptoms  and  treatment,  559 

QUINCKE'S  lumbar  puncture  for  hydro- 
crephalus,  6t> 
I      vertebral  pimcture,  115 


I 


I 


RADIAL  ARTERY,  ligation  of,  145 
nerve,  operations  on,  124 
Radical  cure  of  hernia, 

al>solute  methods,  423 
femoral,  Rassini's  method,  429 
inguinal  in  female,  429 
in  male,  liassini's  method,  424 
Halsted's  method,  425 
recurrence  after,  428 
umbilical,  430 
ventral,  430 
Radiogranhy,  764 

Ramm-\V  hile's  operation  for  enlarged  pros- 
tate, 485 
Ran  u  la,  322 
RecttJcele,  538 

Rectimi,  abscess  around,  442 
in  ischio- rectal  fossa,  442 
treatment.  443 
congenital  defetrts  of,  431 
absence  of,  432 
imperforate  anus,  432 
diseases  of,  431 
hemorrhoids,  433 
external,  433 
internal,  434 
treatment,  palliative,  434 
after-,  436 
o|)erative,  434 
Allingham's,  435 
clamp  and  cauterv,  435 
Smith's,  435 
Whitehead's,  435 
extirpation  of,  453 

preliminary  colostomy,  456 
s[)hincteric  control  after,  456 
fistula  of,  444 

treatment,  445,  446 
tul)ercular,  445 
invagination,  440 
chronic,  442 
ilio-aocal,  440 


1  (ipi^rxiioii,  440 


BeWun.  Inn^tln&tiiHi,  treotEasnt,  441 
peri prcicti lis,  444 
(>olv|ii,  487 
pMlii]i»e,  437 

Ivf  nil  t'l^iis  of  bowel,  437 
lieniinof,  43S 


trMtnietit,  41>0 
i»1o«U>nij,  460 
eilirjnlion,  450 
after-treat nient,  4S1 
tecliDiqiie,  4S1 
nuMB.  446~I49 
coDgouilBl,  449 
Bpnsmodic,  4S0 
I  oJcenilloD  of,  446 
(lyBcnlorip,  447 
fiuiire,  4411 
tniiiiTiHiic.  446 
treBtment  of,  450 
luberciiliir,  447 
venerMl.  448 
Recurrent*  oF  hernia  after  rsilical  cure,  42S 
Heid'i  base  line,  InpogrnpliT  cif,  T4 
Ke^oli's  metlind  of  exuision  ot  Ivngiie,  325 
K«nal  calculi,  493 
colic,  504 
cysiB,  603 
hematuria,  liOS 
infections.  495 
lumors,  GOH 
Reeoction  of  luteatine,  371 
techniqiR'of,  37a 
of  jnw,  of  lower,  330 
of  upper,  3;!0 
oeleo plastic-  niitliod  of  Lan(cenbeek,  323 
Respirator;   orguns,   tiurgicnl   disessee  end 
injurieii  of,  158 
tract,  penetrattn)!  wminds  of,  240 
Retention  cygts  of  tongue,  :^2i! 
ReiromiimmarTabsctsSi  668 
Retroperitoneal  hernia,  418 

raiiiing  inleiilinu]  obstmclioo,  856 
Retrophnrrngeul  nlweees,  182,  247 
Revenlin'B  nielli("l  of  skin  Intnsplantalion, 

887 
Rheumaloiii  arthiiLi^  of  spine,  1 12 
RhinopIaMv,  218 
Rbinosclcroma,  194 

Richet's  operation  of  blepharoplastv,  709 
lUckely  rosnrj',  2-58 
RiEXoli'9  osteoclast,  647 
Rolanda'8  tenure,  lopoomphj  of.  73 
Rtjntgcn  mr?  in  deteelion  of  bnllelB  in  ab- 
domen, 344 
in  Biirgerr.  ajiplicalion  of,  764 
Rose's  mcihod  of  removing  UaiMenan  gnn- 


8«crcvrecCar  hernia,  418 

Sacrum,  operaliong  im,  115 
timion  of,  uin;;enLtal,  116 
Balivary  calcnli.  247,  248 

pasmgeo,  farvi)^)  bodies  ia,  246 
Blireerj  of,  S4Q 
Sfttpillgilia,  Hok 
pathnlt^  of,  558 
ef  mploniR,  659 
treatment.  bbV 
Sayre's  briatle  proliang,  306 
Scahiea  of  penis,  471 
i^lp,  blood -ve^4«i(t,  diseases  of,  19 
aneurintn  of,  19 
carbuncle  iif.  17 
cellnlitis  of,  17 
erynipelasof,  17 
(tanitrene  of,  17 
■urgical  diseases  of,  17 
tumors,  lieni^,  19 
congL-nital,  18 
crsts.  18 
dermoids,  18 
djaFsniKiK  of,  18 
gaacoUH,  17 

pneuinatowle,  18 
nmlignnnl,  19 

vascular,  of.  lU 

ulceratioo  of.  17 
Sdalic  arterv,  ligation  of,  149 

nerve,  bloodleatBtretchiog  of,  121 

injury  of,  119 

o{ierafioDB  on,  134 

Scoliosis,  110,258.629 

braces,  634,  036 

development  of  muscles,  636 

diagnosie,  B^'l 

«i..to«-,  .30 

manLpiiliilion  and  apparatus,  635 

irealmenl.  111,634 
eWillot'H  method  nf  excision  of  ImiKue,  3i5 
Semen,  involuntary  disehal^  of,  5IS 


Senn's  bone-plntei  for  inleetinal  i 
',  370 

I  method  of  rectal  inflation  of  gas,  362 
I  Sepeiit  of  the  gen iio-uri nary  truci.  469 
,    St>ruai.  cancer,  of  Emmerich  and  Ziniini 


Shoulder,  diinnicnlation  of,  604 
I         metboil,  Miodifled  circular,  605 

Wyeth'B,  605 
'  Shoulder-jo  in  I    di*eaEw.   niechaniml    irent- 

1  Rialo-dTictilitlB,  220 

i  Simon's  operation  for  complete  laceration 

{  of  perineum,  634 


Rupture,  407 


1,  214 
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Sinus,  maxillary,  (lineaHC  of.  h)S 
phlebitis,  56 

Hphenoidal,  disease  of,  198 
thrombosis,  55 
treatment,  61 
Sinuses  accessory  to  nasal  cayities,  diseases 
of,*  196 
treatment,  197,  198 
frontal,  injuries  of,  .S8 
intracranial,  injuries  of,  45 
^^kiaj^^lphy,  763 

application  of,  in  surgery,  768 
liuoro«0(>|>e  in,  765 
manner  of  taking  pictures,  766 
Tesla's  view  of  rays,  765 
Skull,  congenital  conditions  of,  20 
aplasia  cranii,  20 
diseases  of,  non-inflammatory,  20 
atrophy,  20 
senile,  21 
leontiasis,  23 
rickets,  22 
fractures  of,  28 
of  base,  34 

treatment.  37 
conmiinuted,  28 
depressed,  32 

treatment,  33 
fissured,  28 
gunshot,  29 

mechanism  of,  30 
injuries  of  frontal  sinuses,  38 
of  one  table  only,  29 
of  vertex,  31 
treatment,  32 
necrosis  of,  23 
osteomyelitis,  23 
periostitis  of,  acute,  23 

chronic,  23 
separation  of  sutures,  38 
surgical  anatomy  of,  25 
Smith's  o|)eration  for  hemorrhoids,  435 
Smith's  (Stephen)  bilateral  solid  flap  in  am- 
putation of  thigh,  620 
** hooded"  amputation  in  knee,  617 
Souchongs  intranasal  anresthetic  inhaler,  215 
method  of  guided  dilatation  for  treatment 
of  cervical  aUst»ess,  233 
Spasm  of  spinal  colunm,  93 
Spastic  paralysis,  666 
Spermatic  cord,  disea-^es  of,  508 
hydnxjele  of,  508 
spermatocele,  508 
varicocele,  508 
treatment,  509 
Spermatocele,  508 
Sj)ermatO'Cystotomy,  515 
Spermatorrha*a,  51*8 

Spermatozoa,  examination  of,  in  sterility,  517 
Sphenoidal  sinus,  disease  of,  198 
Sphincter,  technique  of  stretchinj;,  435 
Spinal  accessory  nerve,  oi>erations  on,  1*J3 
cord,  tumors  of,  117 
curvatures,  backward  (kyphosis),  98 
forward  (lordosis).  111 
lateral  (scoliosis),  110 
hemorrhage,  24 


Spine,  concussion  and  contusion  of,  94 
coccygeal  dimple  and  sinus,  85 
cun'ature,  lateral,  629 

treatment,  manipulation,  635 
by  development  of  muscles,  638 
mechanical,  634,  636 
curvatures  of,  not  due  to  primary  bone 

disease,  110 
dislocation  of,  90 

treatment,  91 
fractures  of,  85 
diflerential  diagnosis  from  injuries  of 

cord,  87,  88 
treatment  of,  89 
non-operative,  90 
operative,  89 
gunshot  wounds  of,  92 

treatment,  93 
injuries  of,  85 
classiflcation  of,  85 
fractures,  85 
diagnosis,  86 
diflerential  diagnosis,  87 
and  surgical  diseases  of,  80 
operations  on,  112,  113,  114 
coccyx  removal  of,  115 
for  examination  of  spine,  ll4 
laminectomy,  112,  113,  114 
puncture  of,  115 
sacrum,  115 
wiring  spine,  115 
Pott's  disease  of,  94 
treatment,  103 
braces,  108 
jackets,  105 
laminectomy,  114 
recumbency,  103,  104,  105 
selection  of  method,  108 
sacral  cysts,  84 
spasm  of,  93 
spina  biiida,  80 
treatment,  82 
varieties,  81 
syringomyelia,  84 
tul>erculosis  of,  94 
tumors  of,  116 
wounds  of,  92 
penetrating,  92 
treatment,  92 
Spleen,  abscess  of,  396 
treatment,  397 
displacement  of.  397 

treatment,  397 
gangrene  of,  397 
hypertrophies  of,  397 

idiopathic,  398 
new  growths  of,  398 
treatment,  398 

laparo-splenotomy,  398 
splenectomy,  398 
rupture  of,  341 
suppuration  of,  396 
surgery  of,  396 
Splenectomy,  398 
Spleno-laparotomy,  398 
Spleno^wxis,  399 
Spondylitis,  94 


^^I^^^^^H 

Strumiti^  246                                                ■ 

Squint,  747 

Slump,  causes  of  painful,  696 

SlaphTloroa  of  eomen,  726 

Stye,  702 

Stophylorrliauhy.  314,  :i;)fl 

Subclavian  artery,  ligntion  of,  141 

Stcnowa  of  inlCTline,  3B7 

Sublusalion  of  jaw.  330 

tuiiila  Qf,  ^9 

Subphrenic  abec^w,  274,  346 

wounds  of,  228 

following  rupture  of  utomach,  3i0 

BMrilily,  517 

Irefltnient,  276,  347 

Stomach,  ei.ngemul  umifocmmioiis  of,  Sit 

Supraorbital  ijer»e,  operations  on.  122 

figtuliP  of,  347 

r   Ibroi^  bodies  io,  34U 

484 

.     giatrolomy  for.  KO 

cyBtoKmiy.  513 

opemtiona  on,  BoO 

Suivical  anatomy  of  skull,  25 

ki.lnev,  4»5 

Suture  of  intestine.  369 

gaatro-enteroBtoiny,  854 

methodg,  369 

gBBtrorrliujiby,  3m 

Cu»hin|c'8,  370 

giistrostutny,  350 

C*eniy-Leinl>ert,  369 

gaslniUiniy,  350 

HalM«l's.  370 

pylorectoiiiy,  3fi3 

I#mberl,  'MS 

unil  ^Etro-«nieruGtuiiiy,  354 

Murphv  hullou.  370 

pyloroplnity,  362 
.  tooxare  of.  34ii 

Senn's  platw,  370 

Sylvian  fissiirr,  loi-ography  of,  74 

•UiWiire  of  i>yloni9,  349 

Synibiefharou,  720 

trealment  of,  349 

Irealment,  720 

Burgery  of,  3S4 

tncnurs  of,  347 

Svme's  ampuutioii  of  fool,  611 

cnRL-er,  347 

SynBei'hotomy.  767 

Syphilis  of  breasl,  572 

Irenlnient,  348 

"ofiaWH.3«9 

Ulcer  of,  346 

0f1ipB,3l7 

trwimwil,  345,  346 

of  iMilatc,  3la 

lomaULiB,  31S 

ofK«Ip,18 

ralurrhalie,  31 Q 

of  tongue,  321 

«li*ro«!,  316 

SyrioEoniyelia.  84 

Slomoditum,  311 

Siymanowskv'B  method  of  repair  of  lam.'eo- 

Btone  in  bladder,  488 

laled  defects,  ((98 

eondiiiom  which  fnvor,  489 

trail  tmoTit,  490 

rpAGLIACOZZIAN     method    of    rhino- 
1             plaaly,  218 

choice  of  methijdB,  4!>0 

litholoiiiy,  400 

lierineiini,  536 

in  kidnev,  4BK 

treat mcut.  500 

530 

StmbUmus,  747 

Tnlipe8equinus,665 

Wiiislow,  ;(.i() 

Strapping  the  lirensw,5(!fi 

pi.thoI.«y,  651 

Stricture  of  re«.rhat.i,B,  307 

(rentmcut,  6d2 

valgus,  >IG9 

Of  pvlori.8,  3ii> 

inrus,  667 

ireatmeot,  MO,  362 

calcaneus,  667 

Kt-Ml,  449 

treatment,  GG8 

urethral,  472 

Tarsus  of  evelid,  amyloid  disease  of,  703 

eflerts  on  urethra,  473 

Tasis,  420.  421 

Tavlor  club-foot  shoe,  654 

treatment.  477 

location  of.  473 

Teeth,  caries  of.  326 

organic,  472 

eruption  of,  faulty,  326 

treatment,  475 

extraction  of.  328 

gums,  diftturliance  of,  in  operation  for  cleft 

by  perineBl  seclion,  476 

palate.  335 

by  urethrotomy,  476 

and  jaws,  abiwesi  of,  827 

».               — 

.^^.^ 
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Teeth  and  jaws,  anatomy  of,  325 
diseases  of,  326 
injuries  of,  32(5 
inflammation  about,  327 
malformation  of,  congenital,  326 
surgical  diseases  of,  326 
tumor  of,  odontoma,  326 
Temporal  artery,  ligation  of,  140 
Temporo-splienoidal  abscess,  52 

treatment  of,  61 
Tendon-grafting,  668 
Testicle,  congenital  malformations  of,  461 
misplacement  of,  461 
danger  of  malignant  disease  of,  461 
diseases  of,  506 
cystic,  507 
orchitis  and  epididymitis,  507 

treatment,  507 
syphilis,  506 

diagnosis,  506 
tuberculosis,  506 
treatment,  506 
tumors  of,  507 
Thiersch's  metluMl  of  skln-grnfting,  688 
Thigh,  amputation  of,  617 
condylar,  617 

Garden's  transcondylar,  617 
Gritti's  osteoplastic,  61 S 
shaft  and  upper  |>ortion,  619 
bilateral  solid  flap,  620 
circular.  (>19 
Neudorfer's  method,  620 
Thomas's  splint,  677,  682 
Thoracentesis,  282,  284 
Thoracic  duct,  tumors  of,  297 

wounds  of,  255,  270 
Thoracoplasty,  288 
Thoracotomy,  286 
for  empyema,  288 
|X)int  of  election  for,  287 
technique  of,  287 
Thorax,  actinomycosis  of,  204 
giHumata  of,  21)3 
htpmothorax,  286 
hydrolhorax,  acute,  282 
thoracentesis  in,  283 
tuberculosis  following,  285 
thonicoplasty,  288 
thoracotomy,  286 
tuberculosis  (►f,  294 
tumors  of,  290 
carcinoma.  294 

treatment  when   involving  external 
surface,  294 
chondroma,  291 
fibroma,  291 
lipoma,  290 
neuroma,  292 
osteoma,  293 
sarcoma,  293 
walls  of  diseases  of,  272 
Thromljosis  and  embolism  of  mesentery,  392 
Thyro-glossal  duct,  embryology  of,  311 
Thyroid  artery,  inferior,  lipalion  of,  140 
superior,  ligation  of,  138 
body,  goitre  of,  244 
inflammations  of,  243 


Thyroid  body,   malformations  of,  congen- 
ital, 242 
acquired,  243 
myxoedema  from  removal  of,  243 
surgery  of,  242 
tumors  of,  244,  246 
wounds  of,  243 
cartilage,  fracture  of,  240 
Thyroiditis,  233 
Thyrotomy,  169 

Tibial  artery,  ligation  of,  anterior,  155 
posterior,  153 

behind  malleolus,  155 
nerve,  operations  on,  124 
Tic  douloureux,  207 
Toes,  amputation  of,  607 

with  corres(K)nding  metatarsal,  607 
Tongue,  actinomycosis  of,  321 
cysts,  retention,  of,  322 

treatment,  322 
embryology  of,  319 
enlargement  of  (macroglossia),  322 
epithelioma  of,  322 
treatment.  323 

Billroth's  methcNl,  324 
excision,  partial,  323 
Kocher's  method,  324 
Langenbeck's  method,  325 
Begnoli's  operation,  325 
S^iillot's  method,  325 
inflammation  of,  acute,  320 
Lud wig's  angina,  320 
parenchymatous  glossitis,  320 
injuries  of,  acute,  319 

chronic,  320 
malformations  of,  319 
ranula  of,  322 

surgical  disea<tes  and  injuries  of,  318 
syphilis  of,  321 
tuoerculosis  of,  321 
tumors  of,  benign,  322 
malignant,  322 
Tongue-tie,  319 
Tonsillotomy,  189 
Tonsils,  foreign  bodies  in,  190 
hypertrophy  of,  188 

treatment,  189 
surgery  of,  188 
tumors  of,  190 
Torticollis,  252,  626 
acquired,  causes,  626 
acute,  of  the  trapezius,  256 
congenital,  causes,  626 
sequelie  of,  627 
treatment,  253,  628 
Trachea,  burns  of,  160 
fistula  of,  165 
foreign  bodies  in,  161 

treatment,  162 
rupture  of,  spontaneous,  241 

subcut.n neons,  241 
surgery  of,  159,  179 
tumors  of,  179 
wounds  of,  159 
Tracheoceles.  235 
Tracheonia,  714 
Tracheotomy,  165 


h 


judr  oi'  iwrformliig  ll,  ]  86 
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of  kw, 

i>t  \idiwj,  boa 

bt  IftchryniBl  glnnd,  T£i 
of  Inrv'H,  17.') 
If  Ii|^yi4.318 
<if  liver.  Wl 
of  liiiiB,  2117 
or  m«lias(m(mi,  2115 
of  tiasnlHivilies.  191 
namphiiryngeal,  186 
'    evk,  aal,  241 


of  n 


S  124 


ot  i«w)p1inKU-s  ^f>9 


,tca]i»M    of  aiikle,   raeebanical    tre 

nient  of,  084 
blulder.  401 
breast,  570 
dirutioiiw,  STI 

diflerenlial,  S71 
tr«Btnien),  571 
<^!  cliMt-wuU,  m 
f  ellmw,  mechfiDicol  treBtmcnt 
f  epi(li(i.vmis,  5UU 
if  geDito-uriiiur)'  tract,  46S 
n^  of  psiieniB,  4138 
uveniies  of  infpciiun,  468 
pTetlu|Hisiti(iii  to,  469 
Htw  ntul  pelliE  of  mfection,  HiS 
tf  hip,  nmbulHtriry  ireHtnieiil  of,  67fl 
T>iu>iliin Lcal  irentmuiit  of,  Qi4,  <iSl 


f,  498 


riechitnipnl   treatment  of, 


302 

of  iieridmeHm.  389 

of  pn»t»le  niui  nppenda(tes,  485 

of  sen)  {I.  18 

of  slioiililer,  nmliaoicBl  treatmeat  of,  ti86 

of  spine,  94 

of  lon({Ue,  321 

of  wrUt,  mechsnioal  treatment  of,  685 
Tubes,  Fnllopian,  inilHmnntion  of,  556 

Irentment,  B51> 
Tubo-Rbdominal  preyiuim?,  500 
Tu bo- uterine  pregnuncy,  5tiO 
Tumont  of  auricle,  752 

of  blfldder,  492 

of  brensi,  574 

of  corjiiiiptiva.  718 

of  rfiuiihraKTTi,  HIW 
of  eveiids.  702.  703 
of  ficv,  211.  ai3 
of  iiiicBtine,  364-367 
intracraiiiul,  71 
operation  for,  72 

control  of  bemorrhtige  in,  73 
71 


iotrnocular,  734 
choroid,  735 
ciliary  body,  735 
4ris,T34 


iif  oirtic  neri-e,  746 

of  orbit,  742 

of  pancrcns,  3Slt 

of  parotid  glaiid,  249 

of  pia  and  unu^hnoid,  117 

trentmciit,  118 
of  proatBle.  486 
of  rwllim,  437,  450 
Kicro-nK'cygeal,  116 
of  Micntm^  congenital.  116 
of  Bcalp.  18 

gdseuuH,  17,  18,  19 
of  spinal  cord,  1  IT 

of  F|liD(<,  116 

of  splcon.  398 
treatment,  398 

of  stomach,  347 

of  twill.  326 

of  til  oral,  290 

of  thyroid  l«jdy,  344,  246 

of  tongoe,  321 

of  totwilH,  190 

ol  uvula,  181 

of  vulva,  525 
TympnnuDi.  acute  inflammatian  of,  Ti 

granulation  tissue,  759 

polypi,  759 

treatment  for,  759 
Typhoid  spine,  1 1 0 

ulcer,  causing  perforation,  390 


ULCER  of  rectum,  446 
of  sloniacb,  34-1 

Irentment,  ;M5,  346 
tyohuid.  perfomlion  of.  390 
symptoms  and  treMmenI,  391 
Ulceration    of  rectum,   secondary  syphilis, 
"     449 
tubercular,  in  jieritonitis.  389 
Ulnar  artery,  ligation  of,  148 
nerve,  iiuury  of,  119 
operations  on.  124 
Umbilical  hernia,  415 

radical  rnrc  of,  430 
UranopluBty,  315.333 
after-treatment  of,  315 
llropby's  method,  333 
Ureter,  congenital  malformatioDS,  461 

yalvo-likc  obstruction.  461 
Urethra,  congenital  malformations  of.  457 


MI,  437 
hypUptidiiid,  4.18 


pQUuhe^  45ti 
(lii«iuies  of,  471 
chnlicm,  472 

pilypi,  472 


divuUion  of,  47S 
eSect  of.  on  urelhra,  473 
im{)enDesble,  470 
treatment,  477 
Ortpinic,  47?  ^ 

culibre  of,  473 
loot  lion  of,  473 
Blmsiiiixlic,  472 
tiYinpi'itn»,  474 
tmiimnllp.  472, 474 
ireBtment,  475-478 
after-.  4ifi 

gindnal  dilatntinii,  475 

nrelbolniDv,  475 

intenial,  475 

external,  47fi 

ulcere.  471 

iircthrnl    fever    following 


rem.. I.-  ri'-iil(«  from.  464 
nilli  iieif.in.lioo,  4li4 

llv:.rin.'ii[.  4IR 
wiilx'ia  perforNtioii,  403 
treo  linen  1,  4(i4 
Uretlirnl  or  urinary  fever,  478 
t/Klhro meter,  474 
Urethrotoniy,  e  menial,  512 
<lanKer«  of,  475 
indicutioDH  for,  473 
intenml,  dangere  of,  475 
Urinary  antiaeptios,  479 
fever,  478 

Urior,  danjfer  of  eitruvasallon  of,  4112,  4 
404 
retention    of,   in   pro^lalic   enlsi^rae 
4K2,  4H4 
treatment,  484 
Cro^enitnl  tract,  infectiooH  of,  268 
UteriM,  the,  Kin 
cancer  of.  530 
treatment,  pnllintive,  551 
radical  I  nysieretloniy),  531 
myo-GbrrHnala  of,  542 
BeDOiidory  cban^ieA  in,  543 
■^Bttmeot.  curative,  545 

abdominal  liyHtereclomy,  547 
GARtralion,  550 
I  mygmectooiv,  347 
fbr  pHJunt'ulated  Hbromo,  545 
for  siibmncrais  tibroids,  f)4il 
vH^tinl  liyetcrecl^iniy,  540 
palliative,  545 
-'—IP  of,  538 


ITteniB,  prolnpM  of,  treatment,  531) 
Alexunder'H  o|)eruliun,  539 
perineorrbapliy    and    eolporrhujiliy, 

539 
Tenlro-Bxation,  541 
aiti^erv  of,  638 
Uvula,  inalfunnations  of,  180 
new  growlliB  of,  181 

VAGINA,  nialformationa  of,  522 
atreda,  522 
treatment,  523 
Van  Buren's  operation  for  rectal  prolnpee, 


nmpii; 


1,  5011 
"  .n  of  « 


1.  509 
sloLi.  510 


ojien  UiiCaliDi 
siilxiituiieouB  li^tiun 
Varicoailies  of  rectum,  435 
Vaa  defereuR,  ligation  of,  for  prootalic  en- 

luif^menl,  485 
Vutectomy  for  prostatic  eniar^ment,  485 
Vein,  jugular,  inllummHlion  of,  253 

KiiliclBvian.  wounds  of,  254,  255 
Venereal  ulcer,  5 


nice 


ilof  n 


I,  443 


Ventral  hernia,  416 

radical  cure  of,  430 
Ventru-fixMtion,  ,^1 
Vennifurin  appendix,  diseasee  of, 
hernia  of,  4IR 
inUaaimation  of,  acute,  375 
treatment,  medical,  37S, 
BUrijical,  379 
chronic,  3H0 


removal  of,  iiidiciitionH  for.  in  |«riod  of 
health,  381 
Vertehral  artery,  ligation  of,  140 

oaleomyelitis,  nriite,  110 
Vicarious  menitlrnnlioa  from  breaslB,  505 
Viscera,  injury  of,  following  blows  upuo  ub- 

domrnal  wall,  3:J9 
Volvulus.  360 

361 


I  Urate's  coin-catcher,  306 
Vulva,  abflcees  in  glamlH  of  Bartholin,  524 
cysts  of  glands  of  Baitholin,  524 
inflammation  about.  523 

symptoms  and  Ireutment,  323 
icdenia  of.  523 
surger*  of,  323 
tnmori  of,  323 

WANDERI.VG  SPLEEN,  3B7 
Warta  on  penia,  471 
Weber's  method  of  repair  of  ellipiicnl  de- 
fects, en 
Whilelieud'a  month -gag,  313 

operation  for  hemorrhoids.  435 
AVhite's  o]ieration    for    enia^^ed    prostate, 

4»r, 


Wntms,  roimd,  oiimine  inlevlhiRl  □bsUnit.'-   "V-RAYl 

tion,  35fl  An 

WriBt  joint  iliiienM,  luechaniral 


n  detecijon  of  buUuU  tn 


Wry  nech,  252,  634 

Wvetli's  bloodl«sB  melliud  of  amputatior 

hip-jniat,  esi 
metbod  furJiwrticulotioT)  of  shoulder,  i 


lu  Kur^ry,  ,ti3 
Xfintheliisnin,  T03 
Xeroa'iH  conjiincliTCP,  7 
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ABDOMEN,  giinshot  wounds  of,  i.  345 
surgery  of,  ii.  339 

surgical  diagnosis  and  examination  of,  i. 
308 
Abscess,  atheromatous,  i.  554 

boue,  i.  064 

classiiiciition  of,  i.  80 

cold,  infection  of,  i.  659 

lumbar,  i.  660 

of  lung,  ii.  279 

manner  of  formation,  i.  79 

palmar,  i.  508 

IMoas,  i.  660 

of  rectum,  ii.  442 

retropharyngeal,  i.  660 
Achondropiasia,  i.  673 
Acne,  i.  444 
Acromegaly,  i.  680 
Acromial  pnxiess,  fracture  of,  i.  714 
Actinomycosis,  i.  156 
Acupressure,  i.  260 
Acute  intoxi(?:itiona,  i.  251 
Adenitis  following  gonorrliceal  infection,  i. 

220 
Adenomn,  i.  429 
Aeroceles,  ii.  235 
Ainhum,  i.  104,  105 
Air  embolism,  i.  38 
Allantoic  cysts,  i.  392 
Alveolar  aljscess,  ii.  327 
Ambulatory  treatment  of  fracture,  i.  747 
Ammoniwraia,  i.  122 
Amccba  coli,  i.  77,  240 
Ampullitis,  i.  219 
Amputations,  ii.  589 

arm,  ii.  604 

ellK)W,  ii.  602 

fingers,  ii.  599 

foot,  ii.  607 

forearm,  ii.  602 

hand,  ii.  601 

hip-joint,  ii.  620 

intenx^apulo-thoracic,  ii.  606 

knee,  ii.  616 

leg,  ii.  612 

lower  extremity,  ii.  606 
Mikulicz's,  i.  645 

shoulder,  ii.  604 

thigh,  ii.  617 

toes,  ii.  607 

upper  extremity,  ii.  509 
Aniesthesia  and  anapstlietics,  i.  285 
Anafitomosis  of  cranial  bones,  ii.  20 
Anel's  method  in  treating  aneurism,  i.  571 


Aneurism,  i.  556 

cirsoid,  i.  418 

traumatic,  i.  322 
Angeioma,  i.  418,  567 
Aniline    preparations    in    cancer,    i.    443, 

466 
Ankle,  excision  of,  i.  643 
Ankylosis,  i.  624;  ii.  673 
Anthrax,  i.  151 
Antisepsis,  i.  362 
Antiseptic  surgery,  i.  370 
Antiseptics,  toxaemia  from  use  of,  i.  253 
Antitoxin  of  tetanus,  i.  144 
Antrum  of  High  more,  tooth  in,  i.  279 
Anus,  artificial,  ii.  368 

imperforate,  ii.  432 
Aorta,  al)dominal,  aneurism  of,  i.  581 

ligation  of,  ii.  148 
Aplasia  eranii,  ii.  20 
Apoplexia  neonatorum,  ii.  47 
Appendectomy,  ii.  381 
Appendicitis,  acute,  ii.  375 
Appendix,  vermiform,  diseases  of,  ii.  375 
.\rchepy<m,  absence  of  fever  in,  i.  117 
Arm,  amputation  of,  ii.  602 

antMirisms  of,  i.  579 
Arrow-wounds,  poisi^ned,  i.  249 
Arterial  varix,  i.  566 
Arterio-sclerosis  (atheroma),  i.  554 
Arteries,  liji^ation  of,  ii.  1"3 

surgical  injuries  and  diseases  of,  i.  547 
Arteriotomy,  i.  "KM 
Arthrectomv.  i.  629 
Arthritis,  i.'593 
Arthrwlesis,  i.  630 
Artificial  respiration,  i.  273 
Asef)sis,  definition  of,  i.  364 
Aseptic  blood-dot  in  treatment  of  disease 
of  bone,  i.  671 

fever  in  wounds,  i.  320,  381 
Aspiration,  i.  263 
.-Vstniffalus,  dislocation  of,  i.  775 
Atheroma,  i.  554 
Atheromatous  alwcess,  i.  554 
Atrophic  elongation  of  boni»s,  i.  679 
Atrophy,  elnssifinition  of,  i.  30 

following  a(Mite    infecti(»us    j^rocesses   in 
bone,  i.  657 
Auditory  canal,  iiitlnmmntions  of,  ii.  754 
Auto-infoction,  i.  109 
Anto-intoxi(»ntion,  i.  109,  111 
Autoplasty,  ii.  6S6 

Avicenn:i*R  metho<l  of  re<lncing  dislocations 
of  shoulder,  i.  760,  761 
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Axillary  artery,  aneurism  of,  i.  578 
ligation  of,  iL  143 

BACILLUS  ANTHRACIS,  i.  75 
of  bubonic  plague,  i.  76 

coli  comnuiuiB,  i.  73,  649 

diphtheria^,  i.  74 

of  glanders,  i.  149 

of  influenza,  1.  76 

leprae,  i.  75 

of  malignant  oedema,  i.  75,  155 

mallei,  i.  75 

oedematis  malign  i,  i.  75,  155 

pneumoniae  Fnedlilnder,  i.  75 

proteus,  i.  74 

pyocyaneus,  i.  74 

of  Kausch  brand,  i.  76 

of  rhinoscleroma,  i.  76 

septiosemiae  haemorrhagicee,  i.  76 

tetanus,  i.  75,  139 

tuberculosis,  i.  75,  160 

typhi  abdominalis,  i.  74 
Bacteria  causing  dental  caries,  ii.  327 

facultative  pyogenic,  i.  70,  74 

found  in  appendicitis,  li.  377 

obligate  pyogenic,  i.  71 

of  pus-formation,  i.  70 
Bacterial  determination  as  an  indication  in 

treatment,  i.  77 
Balanitis,  i.  218 
Bandages,  i.  283 
Bandaging,  i.  281 
Barbados  leg,  i.  527 
Beriberi,  i.  234 

Bier's  treatment  of  joint  tuberculosis,  i.  177 
Bigelow's  rule  for  reduction  of  anterior  or 

inward  dislocations  of  hip,  i.  772 
Billroth's  angeio-neurotic  gangrene,  i.  106 
Bites,  i.  247 
Black  leg,  i.  156 
Bladder,  congenital  malformations,  ii.  460 

diseases  of,  ii.  487 

gunshot  wounds  of,  i.  348 

injuries  of,  ii.  464 

tuberculosis  of,  i.  174 
Blopharoplasiy,  ii.  701^ 
Blislei's,  rules  for  application,  i.  265 
Blood,  abstraction  of,  by  arteriotomy,  i.  261 

changes  in,  in  Hodgkin's  disease,  534 

surgical  pathology  of,  i.  32 

transfusion  of,  i.  270 
l»loo<l-(;lot,  organization  of,  i.  354 
Hlood-vessels,  regeneration  of,  i.  3o8 
Blue  pus,  i.  si 
Bone,  surj^it'al  diseases  of,  i.  040 

healing  hv  second  intention,  i.  361 

rai'liitis,  i.  07  1 

roKencnition  of,  i.  359-301 

striMi«rth  of,  i.  094 

suturing  for  delayed  union,  i,  704 
Bt)nes,  lesions  of,  following  exanthemata,  i. 

239 
Bouchard  on  auto-intoxication,  i.  109,  110 
BouganTs  pa.stc,  i.  4<)r) 
I*ovinine  as  surgical  dressing,  i.  98 
Bow-lei's,  ii.  <i4') 
Brain,  abscess,  ii.  52 


Brain,  injuries  of,  ii.  38 
Brain-substance,  lacerations  and  injuria  of, 

11.  44 

Brainerd,   treatment   of  delayed  uaiim,  i. 

704 
Branchial  tistulte,  ii.  210,  220,  228.  231,234 

238,  246,  250,  311 
Breast,  carcinoma,  i.  434 
surgical  diagnosis  and  examination  of,  I 
308 
injuries  and  diseases  of,  it.  563 
Bronchocele,  i.  430 
Buck's  extension,  i.  734 
Bunions,  i.  275,  390,  513;  ii.  671 
Bums,  i.  479 
Bursse,  i.  396,  487 
adventitious,  forming  bunions,  i.  275 
affections  of,  i.  510 
synovial,  i.  396,  510 
tuberculosis  of,  i.  173 

CACHEXIA  STRUMIPRIVA,  ii.248 
Calcaneum,  fracture  of,  i.  748 
(.  alculus  in  bladder,  ii.  488 
Callosities,  i.  451 
Callus,  formation  of,  i.  699 
Cancer  en  cuirasse,  i.  433 ;  ii.  580 
Cancrum  oris,  i.  104;  ii.  317 
\  Caput  succe<ianenm,  ii.  24 
Carbuncle,  i.  82,  449 
Carcinoma,  i.  433 

differential  diagnosis  from  sarcoma,!.  4i 
Cardicentesis,  ii.  131 
Caries,  i.  666 

dental,  ii.  326 

vertebral,  ii.  94 
Carotid  artery,  aneurism  of,  i.  579 

ligation  of,  ii.  136 
Carpo-metacarpal  dislocation,  i.  765 
Carpus,  dislocation  of,  i.  765 
Carrying  |M>wer,  preservation  nf,  in  fractor 

of  humerus,  i.  719,  720 
Cartilage,  repair  of,  i.  350 

semilunar  dislocation  of,  i.  774 
Castration  for  enlargeil  pn^tate,  ii.  4S5 
Cataract,  ii.  732 
Catgut,  sterilization  of,  i,  376 
Catheter,  catheterization,  i.  271 
Cautery,  Paquelin's  thormo-,  i.  266 
Cellulitis,  i.  137 

Cephalalgia,  surgical  treatment  for,  ii.  71 
Cephalhiematoma  neonatorum,  ii.  24 
Cephalocele,  ii.  02 

Orebral  membranes,  inflammation  of.  ii. 
Cerebro-spinal  meningitis,  bect»ndary  ini 

turn  in,  i.  244 
Cervix,  laceration  of,  ii.  541 

surgery  of,  ii.  541 
Chalazion,  ii.  702 
Chancre,  i.  187 
Chancroid,  ii.  519 
Charbon,  i.  151 

Charcot's  disease  of  joints,  i.  606 
Cheek.s,  surgery  of,  ii.  228 
Chemotaxis,  i.  50,  57 
Chest,  injuries  of,  ii.  202 

lung,  di.seases  of,  ii.  278 
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lest,  surgery  of,  ii.  257 

injuries  and  woimdSf  ii.  264 

surgical  examination  and  diagnosis  of,  i. 
307 

'hin,  malformations  of,  ii.  227 
:hl«)roform,  i.  290 
?holefvstectoniv,  ii.  4<X> 
Cholecvstt'oloHtomv,  ii.  406 
riiolecystenterotitomy,  ii.  406 
Cholecysioiomy,  ii.  405 
Cholelithiasis,  ii.  402 
Chondroma,  i.  412 
Chordee,  i.  218 
Chvlocele,  i.  523 
Chyluria,  i.  528 
Circumcision,  ii.  511 
Clap  threads,  i.  223 
Clavicle,  dishxulion  of,  i.  754 

fracture,  i.  712 
ClavuB,  i.  275,  451 
Club-f.)Ot,  ii.  650 
Coagulation-necrosis  as  a  result  of  bacterial 

activity,  i.  7H 
Cocaine  for  hx.'al  anesthesia,  i.  303 
Coccidiii  in  tumors,  i.  389 
C<x?cygodynia,  ii.  118 
Coccyx,  fracture  <»f,  i.  728 

removal  of,  ii.  115 
Cohnheim's  embryonal  hypothesis  as  cause 

of  tumors,  i.  388 
Coley's  method  of  inoculation  in  inoperable 

malignant  growths,  i.  442 
Collapse,  i.  2:30 
Colles*  fracture,  i.  722 

law  in  svphilis,  i.  208 
Coloboma,'ii.  219,  702 
Colon  bacillus  in  intestinal  toxaemia,  i.  113 
Colostomy,  ii.  450 
Colporrhaphy,  ii.  539 
Comedo,  i.  444 

Common  duct,  stricture  of,  ii.  404 
Complications  of  fractures,  i.  695 
Compound  dislocations,  i.  753 
Condyloma,  i.  206 
Congenital  dislcKrations,  i.  750 
Conjunctiva,  diseases  of,  ii.  712 
Contusions,  i.  319 
Copnemia,i.  113 
Cornea,  diseases  of,  ii.  726 

repair  of,  i.  356 
Corns,  i.  275 
C^mu  cutaneum,  i.  451 
Coronoid  process,  fracture  of,  i.  721 
Corpi>ra  oryzoidea,  i.  173,  filO 
Corrtiflive  sublimate,  toxic  effect  of,  i.  254 
Coud^  catheter,  i.  271 
Cough,  diagnostic  significance  of,  i.  315 
Counter- irritation,  i.  264 
Cowperitis,  i.  219 
Cranial  bones,  inflammation  of,  ii.  23 

nerves,  injuries  of,  ii.  50 

topography,  ii.  73 
Craniectoniv,  ii.  68 
Craniotabes;  i.  675 ;  ii.  22 
Cmnium,  gunshot  wounds  of,  i.  330 

ii^juries  to  the  sofll  parts  of,  ii.  20 

operations  on,  ii.  73 


Cranium,  septic  infections  within,  ii.  51 
Cre[utus  in  fractures,  i.  696 
Crutch  paralysis,  i.  500 
Cryptorchidism,  ii.  461 
Cupping,  i.  261 
Cyst,  i.  398 

sebaceous,  i.  446 
Cystic  degenerations,  i.  397 

duct,  operation,  ii.  406 
Cvstitis,  due  to  gonorrhoeal  infection,  i.  220 

'ii.  487 
Cystocele,  ii.  538 
Cysts,  i.  385 

DACRYO-CYSTITIS,  ii.  724 
Dactylitis  syphilitica,  i.  209 
Delayed  union,  i.  703 
Delirium  tremens,  i.  251 
Dermatolysis,  i.  412 
Dermoids,  i.  398 
Diagnostic  features  of  malignant  growths, 

i.  440 
I  Diaphragm,  diseases  and  injuries  of,  ii.  298 
I      injury  to,  ii.  266 
I  Diaphragmatic  hernia,  ii.  300,  417 
Diphtheria,  secondary  infection  in,  i.  243 
Dislocation,  compound,  of  joints,  i.  590 
of  humerus,  complicating  fracture  of  sur- 
gical neck,  i.  717 
Dislocations,  i.  750 

special,  i.  753 
Difjsection  wounds,  treatment  of,  1.  136 
Diverticula,  i.  395 
Drainage,  i.  370,  371 
of  bladder,  ii.  484 
Dugas'  test  for  dislocation  of  shoulder,  i.  757 
Dysentery,  i.  240 

Ij^AR,  surgery  of,  ii.  749 
J  Kchinococcus  in  muscles,  i.  514 
Ectopic  pregnancy,  ii.  559 
Ectropion,  ii.  708 
Elbow,  disarticulation  of,  iL  602 

dislocation  of,  i.  762 

excision  of,  i.  632 
Electrolysis  in  na*vi,  i.  546 
Eleiihaiitiasis,  i.  420,  457,  469,  525 
Emooli  in  arteries,  i.  550 
EniUdism,  i.  37 

fat-,  i.  40 
Embryonal  hypothesis  of  Cohnheiin  as  an 

explanation  of  tumors,  i.  388 
Emphysema  of  chest,  ii.  271 

following  fractures,  i.  705,  711 
Emprosthotoniis,  i.  141 
Empvema  of  antrum  of  Ilighmore,  ii.  329 

i.  86 
Encephalitis,  ii.  59 
Endarteritis,  i.  552-554 
Endocarditis,  secondary  infection  in,  i.  244 
Eudf>cranitis,  ii.  57 
Eud(»scoi)e,  i.  226 
Endothelioma,  i.  438 
Enterocele,  ii.  408 
Enteropl.Msty,  ii.  375 
Eritero-se|>Ki»,  i.  113 
Entercjstonjv,  ii.  374 


Euiropion,  U-  TOO 

EpinBtilliiin,  ii.  701 

SpieiHidj'lca,  fnidure  of,  L  718 

Epidenuixnliou,  i.  355 

EpdidvmiB,  tuberculosis  of.  i.  174 ;  ii.  606 

Epidul^mitiBj  i.  220;  ii.  507 

Epislottis,  iiijuriea  of,  ii.  ItJO 

Epilepsy,  aiirgical  tretonimt  for,  ii.  69 

KpiphfBeat  rniciureH,!.  TOS 

E)iiphvsiLis,  acute,  i.  656 

>:p>pl(>cele.  ii.  408 

KpisjHidiai^  ii.  460 

Efiiiiuxig,  li.  194 

Epillielioins,  i.  426 

ErupUnnB  due  to  dnigx,  i.  116 

Eryaipellu,  i.  180 

EryHipeloid,  i.  137 

Erytli«inn  iiMlurnlum,  i.  475 


luliifcirn 


i.  iin 


£xciuon»,  iiidit^ions  for,  L  629 

Bticciil,  i.  i)»l 
Exuplithalmic  giiiire,  ii.  249 
Kxo)ihthalm(w,  pulsBliag,  ii,  740 
ExuHtdittw.  i.  415,084 
Ezlrn-ulerine  nregiiHncy,  ii.  089 
Extrophy  of  bladder,  ii.  40i 
Edidnies,  i.  24 

Kyt,  dLirgical  alTeFtinnB  of,  ii.  701 
E^cbnll,  iiTfl&mmatioii  of,  ii.  7^ 
Eyelids,  diwasea  of.  ii.  701, 704 
Eyes,  iiuiftok-B  uf,  extemnl.  ndi^ctiong  of,  ii. 


FACE.  diiiMses  and  injuries  of,  ii.  202 
Falliipisn  Iiibei<,  inSomumrion  of,  ii,  558 
Farcy,  i,  149 
Fascxfp,  i.  487 
pattern boHmu,  i.  40 
Fecal  liBtulB.  ii.  'Hi)i 
Fell's  npuaratus  for  forced  resnimlion,  i,  214 


Fall 


I.  506 


lignlion  o'r'comnion,  ii.  151 
Femur,  fracture  of,  i.  72!) 
Fever.  HtHKes  of.  i.  117 

urethral,  i.  273 
Fibniuia,  i.  411 
l^ibmus  union  in  bone.  i.  301 
Fibula,  dislocjition  of,  i.  774 

fracture  of,  i.  746 

Poll's  fraclure  of,  i.  746 
Filaria  Bancrofli,  i,  524 

Medinensia,  i,  476 

Mngninis  booinis,  i,  460,  524 
Pingen,  ampuUtion  of,  ii.  599 
Fistula,  i.  »6 

feful,  ii-  ■■HIS 
Klal-fnot.  ii,  658 
Fleiw'lil'a  liiomonieter,  i,  49 
Fu..ihI  ric'kel«,  i,  673 
Folliculitis,  i,  21S 
Foot,  ftinpnutioii  of,  ii,  607 

■reh  of,  Hfleciions  of,  ii,  657 

dislocation  of,  i.  775,  778 

fnaure  of,  i.  748 


Foot,  osteoplastic  ei 
pronsled.  ii.  657 
Forced  raipi  ration,  i.  274,  275 
Forenmi,  fracture  of,  i.  720 
Foreign  bodiex  in  wounds,  i. 
Fractures,  i,  GW) 
FrambtEsia,  ii,  209 
FmsHiiies,  i.  48,'. 
Furuncle,  i.  82,  447 


Ganglion,  i.  509 
Gangrene,  i.  102,  IM 

dry,  i,  107 


Gas  pblegmnns,  i,  154 

Gasserinn  ganglion,  removal  of,  ii.  122 

Gastro-enterosloniy,  ii.  354 

Gaslrorrliaphv,  ii.  355 

Gastmslomy,  n.  .S-W 

GaHtrotoniy,  ii.  350 

Genito-uribary  trad,  sui^rv  of.  ii.  457 

Oenn  valgum,  ii,618 

variini,  ii.  645 
Gingivitis,  ii.  327 
Ginlnei'ij  telephone  probe,  i.  332 
Glanders,  i.  149 
Glaucoma,  ii,  729 
Gleet,  i,  225 
Gliotna,  i.  409 

Glossitis,  acute  pareochyniuIoiiB,  ii,  320 
Goitre,  ii.  244 
Gonococnis,  i.  73,  214 
Goiiorrh4Pa,  i.  21 4 
Gouly  synovitis.  L  598 
Grnnulntion  litMue.  i.  U3 
Green-stitii  fnietur 
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H.EMATOCELE,  c 
i.397_ 
Hieinutokril,  i,  47 
IlmiatiimH  of  bunne, 
Hiemoglobin,  i.  51 
Hojiiioiborsx,  ii,  267,  266 
Hallux  valgus,  ii.  G7t 
Hiind,  amputation  of,  ii.  6 

fracture  of.  i.  726 
Hare-lip,  iL  220 
Head,  gunshot  wounds  of. 
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Heart,  gunshot  wonudii  at,  L  345 
Burgicnl  diaeases  and  injuries  of,  ii.  126 
wounds  and  injuries  of,  ii.  271 

Heniorrlinee  in  bullet  noiinds,  i.  332 
from  CHtlieleriiation.  i.  272 
control  of,  i.  267.  268 

Ifereditary  syphilis,  i.  207 

Heredity  as  a  cause  for  tumortt,  i.  3S7 
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lermBpbrodiiiU),  ii.  4^U 
Kemia,  ii.  407 
f  foDuml,  ii-  4]fi 

inguinnl,  ii.  H'l 

of  muuclea,  i.  32a 
I   trastmenk  openxive,  fur  radioil  cure,  ij 

toemioioiny,  ii.  421 
Betwopiastv,  ii-  68(> 
Bip,  dulocaticia  of,  i.  T<>S 
[■  congenital,  ii.  640 

f   «xoi«on  of.  i.  (I3T 
k   srnovitiB  cif,  i,  696 
I'Bip-joiat,  iKsarticulatioti  of,  ii.  620 
HtxIgen'B  splint,  i.  736 
Hodgkin's  diaeaHe,  i.  532 
Hordeolum,  ii.  702 
Housemaid's  knee,  i-  512 
_-Iliimerus,  epiplij'Heol  separation  of,  i.  710 
fracture  of,  i.  715 
Biit«hineon'H  leelh,  i.  209 
pljdatid  diiease  of  bone,  i.  672 
:   of  Morgagni,  i.  393 
RvdnrtliroslH,  i-  (iOl 
Hydrocele,  ii.  510 
BTdroceplialiiii,  ii.  64 
in  rickMa,  i.  237 
bdrorai,!.  173,  fi04,  5tl 
nrdroneplinwiis,  ii.  500 
Rdrophobin,  i.  146 
bdrops  tubermloBis,  i.  G17 
JhAitAhorxx,  ii.  282 
Uyoid  b(me,  dielocatJon  of,  ii.  240 

frortiireof,  i.710 
Hypenrmia,  i.  17 
Hy[>em»llieBiH  Jn  pfEinia,  i.  128 
^iiypuoHUwcs,  i.  684 

^■Hyperplasia  from  occhisionof  lympli-chm- 
^K  nele,  i.  521 

^^Pjpertraphy   aud   stropliy,  difTerence   lie- 

^^  tween,  i.  27 

of  prostate,  ii-  4X1 

Hyptiepndlati,  ii.  458 

Hystereclomv,  ii.  546 

U^tericBl  joints,  i.  60S 

TCHORRH.EMIA.  i.  125 

1  Idinpalliic  iuiii*ciiJari«l>asni,  i.  145 

IgTii puncture,  i.  '267 

in  bone  tiibercnluais,  I,  66:) 
Iliac  arterv,  aneurism  of,  i,  -W2 
li^tion  of  mrnmon,  ii.  148 
Imbecility,  surgical  treainieni  ol',  ii.  67 
immeraiou  in  pTieinia,  i-  129 
-.in  nhouk.  i.  232 

nanity,  i.  64),  68 

-' — -.inn  dermoids,  T.  400 

IB  in  palmar  afascees,  i,  50!) 
in  relHtJon  to  inledliusl  pulrefai'- 
tiun,  i.  1 1 6 
uuria,  I.  IIG 
'ion,  aai»-,  i.  109 
IB  nf.  within  creniniiJ,  ii.  51 
iona  nf  bone,  raniT<|uencei'  of,  i.  657 
nnistloD,  i,  -^11 

e  for  tuinors,  i,  3SS 


InHuenza,  secondarv  infection  in, ).  241 
Infusion,  i.  270  _ 
Injury  and  repair,  i.  319 
Innominate  artery,  nnenrism  of,  l.  .^77 
Inoculaiion  of  cancer,  i-  3S9 
Insemination,  disonlers  of,  ii.  515 
Inslillation  of  deep  urethra,  i.  228 
InMrutuentB,  uteri lizatioii  of,  i.  372 
Intercondyloid  fracture  of  femur,  i.  733 
lnterMiapulo-tborai.'iv  ampulalion,  ii.  606 
luteatinul  antiseptics  in  sepliismiu,  i.  125 

intoxication,!-  113 
Intestines,  oU-tniction  of,  acute,  ii,  356 
chronic,  ii.  364 

surgery  of,  iL  356 

suture  of,  ii.  369 
lotoxloation,  auto-,  i.  100 
Inloxicutions,  acute,  i.  261 
Intracaiwnlar  fracture  of  neck  of  feinur,  i, 

729 
Intracranial  defective  Jevelopnienl,  ii.  67 

tumors,  ii.  71 
Intraocular  tumors,  ii.  734 
Intubation  of  larrni,  i' 


I,  ii-  358 

i.  440 


Inunction,  merciirJal,  in  sjphilis,  i.  212 

Invulucrum.  i-  670 

Iodine,  toxic  eflect  of,  i.  2I>4 

Iodoform  in  tubercular  joints,  i.  621,  622 

in  lul)ercuUieiH,  i.  166 

poisoning,  i. 


Ischiiiiu,  fracture  of,  i.  729 

TACKET  CANCER,  i.  433 
O  Jaw,  dislonitiou  of,  i.  753 

fraclure  of,  i.  707 
Jaws  and  teeth,  siiixical  diaeawst  n 


)8  of,  ii.  325 
Jejunostomr,  Ii.  375 
Joints  and  joint  siructures,  injurirs 
eases  of,  i.  5«4 
aspiration  of,  i.  263 
fractures  into,  repair  of,  i.  TOl 
implication  of.  In  dysentery,  1.  24' 
operations  on.  i.  629 

KARYOKINKSla.  i.  55 
Keloid,  i.  412,  46H 
Kidney.  disea.-es  of,  ii.  495 
injuriexof,  ii.  466 
tuberpiiiosisof,  i.  174 
Knee.  disHr(L.'<il:iii.>n  nf,  ii.  616 
HiBlocuIioii  ol,  i.  773 
excjision  <■(.  i.  (i40 
Bvniiviiisi.f,  i.  696 
Knock- knee,  ii.  648 
Knots,  i.  268 
■  KoMi's  tubules,  cyst  nf,  i.  393 
Kociier's  method   of  reducing  disli 
of  shoulder,  i.  759 
cinrani  il  is]  oca  linns  of  hip,  l. ' 
forward  dislnralions  of  hip,  i. 
Eiich's  bacillus,  i.  160 
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Koch's  tuberculin,  i.  115 
Kyphosis  due  to  rickets,  i.  237 

LABORDE'S  method  of  rhythmical  trac- 
tion of  tongue,  i.  302 
Lacerations,  i.  319 
Lachrymal  apparatus,  diseases  of,  ii.  723 

bone,  fracture  of,  i.  706 
Laryngectomy,  ii.  179 
Laryngoceles,  ii.  235 
Larynx,  injuries  of,  ii.  159 

intubation  of,  ii.  171 

surgical    injuries    and    diseases    of,    ii. 
158 
Lateral  curvature  of  spine,  ii.  110 
Leg,  amputation  of,  ii.  612 
I.«ontia8i8,  i.  682 ;  ii.  23 
Lepra,  i.  179 
Leprosy,  i.  179 
Leucocytes  in  repair,  i.  350 

in  Hodffkin's  disease,  i.  534 

properties  of,  i.  49 
LeucoKeratosis,  i.  206,  207 
Leucomaine,  i.  115 
Ligament,  Y-,  i.  769 
Ligatures,  sterilization  of,  i.  376 
Lipoma,  i.  410 

Lii)8,  surgery  of,  ii.  219,  223,  317 
Listerism,  i.  362 
Lithotomy,  ii.  490 
Liver,  surgery  of,  ii.  341 

surgical  diseases  of,  ii.  341 
Lock  finger,  i.  502 
Lockjaw,  i.  138 
Lues  Venerea,  i.  182 
Lumbar  abncess,  i.  660 
Lumpy-jaw,  i.  156,  158 
Lung,  surgery  of,  ii.  268 
Lupus,  i.  168,  470 
Luschka's  tonsil,  i.  397,  400 

gland,  i.  397,  400 
Lymphadenitis,  i.  529 
Lympbangeiectases,  i.  457 
Lymphangeionia,  i.  419 
Lymphangitis  due  to  filaria  sanguinis  hom- 
inis,  i.  545 

due  to  gonorrha»al  infection,  i.  220 

in  septiciemia,  i.  122 
Lymphatic  vessels  and  nodes,  injuries  and 

diseases  of,  i.  518 
Lymphati(^,  injtiry  to,  i.  323 
Lymph-nodes,  ttiherculosis  of,  i.  169 
Lympha'denia,  i.  522 
Lymphorrhagia,  i.  522 
Lympho-sarooina,  i.  532 
Lymph -scrotum,  i.  528 
Lyssa,  i.  140 
Lyssfjphobia,  i.  148 

MArROC'HEILIA,  i.  420, 522 ;  ii.  220,  .318 
MacriKlactvlia,  i.  5*22 
Macroglossia,  i'.  420,  522;  ii.  322 
Macromelia,  i.  522 
MacrofKMlia,  i.  522 
^laorostonia,  ii.  220 
Malar  bone,  fracture  of,  i.  707 
Malignant  degeneration  of  scar,  i.  97 


Malignant   growths,  difierentiil  diagoffi^ 
from  benign,  i.  440 

oedema,  L  154 

pustule,  i.  151 
Mallein,  i.  151 

Mammary  gland,  tuberculoMs  of,  i.  175 
Mania  due  to  dru^  i.  253,  254 

post-operative,  i.  252 
Marie's  disease,  i.  680 
Mastodvnia,  ii.  573 
Mastoid,  operation,  ii.  760 
Maxilla,  fractures  of,  i.  706,  707 
Measles,  secondary  infection  in,  i.  241 
Meckel's  ganglion,  removal  of,  ii.  i'JH 
Mediastinitis,  ii.  277 
Mediastinum,  surger}'  of,  ii.  267, 1*95 
Melanoma,  i.  406 

Membrana  tympani,  rupture  of,  ii.  7d6 
Meningitis,  ii.  57,  (j6 
Mercurial  necrosis,  i.  667 
Mercury  in  syphilis,  i.  210 

toxic  effect  of,  i.  255 
Mesarteritis,  i.  552 
Mesentery,  diseases  of,  ii.  392 
Metacarpal  bones,  fracture  of,  i.  728 
Metacarpo-phalangeal  dislocations,  i.  Tfi^ 
Metacarpus,  excision  of,  i.  636 
Metastatic  abscessen,  i.  126 
Metatarsal  hones,  fracture  of,  i.  748 
Metatarsalgia,  ii.  672 
Micro-organisms  in  bone  afiections,  1.  M 

in  dental  caries,  i.  245 

in  wounds,  manner  of  access,  i.  3'JO 

sources  in  wound-infection,  i.  362 
Microstoma,  ii.  220 
Miliarv  tubercle,  i.  161 
Milium,  i.  444 

Milking  of  seminal  vesicles,  ii.  480 
Milzbrand,  i.  151 
Minor  surgery,  i.  268 
Mixed  infection  complicating  exantheniat 

i.  239  el  seq. 
Moles,  i.  453 

Molluscum  fibrosum,  i.  412,  462 
Morbus  coxae  senilis,  i.  605 
Mortality  after  amputation,  ii.  623 
Mouth,  bacteria  of,  ii.  312 

surgical  diseases  and  injuries  of,  ii.  311 
Muscles,  hernia  of,  i.  325 

injuries  of,  i.  325 

tendons,  tendon  sheaths,  fascise,  and  btin 
i.  487 
Mustard,  germicidal  eflect  of,  i.  365,  366 
Myo-fibromata  of  uterus,  ii.  542 
Myoma,  i.  417 
Myositis,  i.  494 
Mvotomv,  i.  514 
Myxoma,  i.  416 

NJi:VUS,  i.  418 
telangeiectasis,  i.  454 
Naphthalin,  toxic  effect  of,  i.  254 
Nasal  cavities,  injuries  of,  ii.  199 
Keck,  cysts  of,  i.  393 

gunshot  wounds  of,  i.  342 
Necrosis,  i.  102,  667 
Nephralgia,  ii.  505 
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Nephrectomy,  ii.  514 
Nephritis  following  burnSi  i.  4v^l 

suppurative  gonurrhceal,  i.  220 
Nephrotomy,  ii.  502,  513 
Nerves,  injuries  of,  i.  323 

surgery  of,  ii.  118 

tumors  of,  ii.  124 
Neuralgia,  ii.  120 

intercostal,  ii.  272 

o}ienitions  on  fifth  nerve  for  relief,  ii.  214 
Neuroma,  i.  421 

Neuropathic  diseases  of  joints,  i.  60<) 
Nipple  and  areola,  diseases  of,  ii.  565 

raget's  disease  of,  i.  466 
Nitrous-oxide  gas,  i.  292 
Noma,  i.  104;  ii.  317 
Nose,  accessory  sinuses  to,  diseases  of,  ii.  196 

fracture  of,  i.  704 

surgery  of,  ii.  216 
Nuhn's  gland,  cyst  of,  i.  395 
Nystagmus,  ii.  748 

ODONTOMA,  i.  415 
C£dema,  lymph,  i.  522 
G^sophagectomy,  ii.  310 
CE^iophagismus,  ii.  306 
Gilsophagotomy,  external,  ii.  306 
Gilsophagus,  surgical   injuries  and  diseases 

of,  ii.  301 
Olecranon  process,  fracture  of,  i.  720 
Omentum,  surgery  of,  ii.  391 
Onychia,  i.  477 

Oiiphorectomy  for  uterine  fibroids,  ii.  550 
Openitions  on  joints,  i.  629 
Ophthalmia,  purulent,  ii.  712 

sympathetic,  ii.  730 
Opisthotonos,  i.  141 
Orbit,  injuries  of,  ii.  736 
Orchitis,  i.  220;  ii.  507 
Osseous  system,  surgical  diseases  of,  i.  647 
Osteo-arthritis,  i.  603 
Osteo-arthropathie   hy|M?rtrophiante   pneu- 

mique,  i.  680 
Osteochondritis  syphiliticus,  i.  209 
<3steocrlasis,  ii.  647 
Osteoma,  i.  414 
Osteomalacia,  i.  675 
Osteomyelitis,  i.  648 
Osteojiorosis,  i.  658,  679 
Osteo|)sathyrosis,  i.  678 
Osteosarcoma,  i.  685 
Osteosclerosis,  i.  65H 
Osteotomy,  ii.  648,  650 
Ostitis  deformans,  i.  679 
Ovary,  cysts  of,  ii.  552 
surgery  of,  ii.  552 

PACnYDERMATOf  ELE,  i.  412 
Paget's  disease,  i.  466 
of  bones,  i.  679 
of  nipple,  ii.  565 
Pain.  i.  312 
Palmar  abscess,  i.  508 
Panarthritis,  i.  615 
Pancreas,  surgery  of,  ii.  ^9^ 
surgical  diseases  of.  ii.  .*{93 
Panophthalmitis,  ii.  733 

Vol.  11.-51 


Papilloma,  i.  423 

Papular  syphilide,  i.  198 

Paracentesis,  i.  283 

Parametrium,  acute  inflammatory  processes 

of,  ii.  556 
Paraphimosis,  gonorrheal,  i.  223 
Parasitic  theory  of  tumor-formation,  i.  389 
Paronychia,  i.  478,  505 
Parotid  gland,  surgery  of,  ii.  247 
Parociphoron,  cysts  of,  i.  393 
Parovarian  cysts,  i.  393 
Patella,  dislocation  of,  i.  773 

fracture  of,  i.  740 
Pelvis,  fracture  of,  i.  727 
Pempliigus  syphiliticus,  i.  208 
Penis,  congenital  malformations  of,  ii.  457 

gtnishot  wuuuds  of,  i.  348 

injuries  of,  ii.  462 
Perforating  ulcer,  i.  477 
Pericarditis,  surgical  treatment  of,  ii.  131- 

133 
Pericardium,  injuries  and  surgical  diseases 
of,  ii.  126,  270 

wounds  and  injuries  of,  ii.  127,  270 
Perimetrium,  inflammation  of,  ii.  557 
Perineal  section,  ii.  512 
Perineorrhaphy,  ii.  528 
Perinephritis,  ii.  504 
Perineum,  ii.  526 
Periostitis,  i.  655 
Peritoneum,  surgery  of,  ii.  383 

tul>erculo8is  of,  i.  175 
Peritonitl**,  acute,  ii.  .383 

following  burns,  i.  481 
Peri-urethral  inflammation,  i.  218 
Pes  cavuR,  ii.  669 

planus,  ii.  658 
Phagocytosis,  i.  50,  51,  57 
Pharynx,  surgery  of,  ii.  182 
Phimosis,  ii.  457 

gonorrheal,  i.  223 
Phlebitis,  i.  537 
Phlegmon,  i.  79 
Phosphorus-necrosis,  i.  668 
Piles,  ii.  433 

Pituitary  ho<ly  in  acromejraly,  i.  682 
Pleura,  injuries  to,  ii.  267 
Pleurisy  following  burns,  i.  481 
Pleurostiiotonos,  i.  141 
Pneumonia,  surgical  sequela*  of.  i.  240 
Pneumotomy,  ii.  279,  296 
Popliteal  artery,  aneurism  of,  i.  582 
Port-wine  mark.  i.  454 
Pi>st-gonorrhceal  arthritis,  i.  220 

synovitis,  i.  598 
Pott's  disea*<e  of  spine,  ii.  94 

fracture,  i.  745 
Pregnancy,  ectopic,  ii.  559 
l*repuce,  congenital  malformations,  ii.  457 

fedeuia  of,  i.  220 
Progressive  muscular  atrophy,  i.  498 
Prostate,  diseases  of,  ii.  479  ft  w/. 

milking  in  gleet,  i.  227,  228 
Prostatectomy,  ii.  485 
Prostatitis,  i.219 

chronic,  ii.  480 
Protozoa,  i.  77 
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I'Wininioniata,  i.  426 
Pseiido-leuks'iiiiit,  1.  5>t2 
Pseiido.niiisciiliir  liypertrophy,  i.  499 
FttuuB  Hbst'au.  t.  mo 
Vaiin<e\>ernitL  in  lutuoni,  i.  38y 
Pltirvgiutu,  ii.  715 
I'loiiaines,  i.  115 
I'KjbJb,  ii.  70S 
Pi.«riH.ral  nini.in.  l  252 
Puniloiil,  i.  -Wi 
Pns,  i.  TR,  HO 
Vpaaiti,  I.  125 
^litU,  ii.  -t»5 

dae  til  guiiurrliwsl  infection,  i.  220 
P;el()-ne[ihriliH,  ii.  4B(J 
i^lorertoDiy,  ii.  S53 
I^IoKiplnM*.  ii.  a&2 
Idioms,  upeniliciDs  ua,  indtlita  fnr,  ii.  350 

BurgtTi-  of,  ii.  347 
PvciKcDin'  linHeriH  in  btiukler,  ii.  iff! 
I'v'.iil  n.aterittl,  Boiirco  of,  i.  03 
I'VotUinin  in  Ireatmenl  of  cnnoeT,  1.  413 
l'yone|>lLroBis,  ii.  4fl7 
j'yo|)livlBiMi<'  mcmbranK,  i.  S8, 104 
fVwalpinx,  ii.  561) 

RARirS,  i.  UG 
Kachiti^  i.  235,  674 
Radiral  ciire  of  licniin,  ii.  423 
Rudiograiiliv,  Ii.  764 
lUdints  J.  T22 

di>ili>cition  of,  i.  763 

fracture  nf,  i.  722 
It*nul».i.  305;  ii.  322 
lULhke's  pouch,  i.  306 
Kausolibmnd,  i.  156 
RnjTiBlld's  disense,  i.  103 
lleclocele,  ii.  538 
Rectum,  gonorrheal  of,  i,  217 
Recurrence  of  lieraia  aller  radical  cure,  ii 

42S 
Regenerntion  of  tisinie,  i.  356 
Repuir,  i,  3.60 
Rtsection  of  jointB,  i.  629 
RhenmatJsni,  clironic  articular,  i.  602 


R|]>?' 


loid  a 


Khinonla-.;    ,  ..       . 
Rhiniwlermiia,  i.  475;  ii,  194,  218 
Kliiis  t'ixic.)dendr"n,  puisooiDg  by,  L 
Ril«,  di«l.*alir.u  of.  i.  754 

friicaiir,:l>r,  i.7!l) 
Rirelx^iii-s,  i.  .504 
Rickct-,  j" 


i,4fl4 

i.  WS,  478 


R.winiaE.yi>liiUli^,n,  i.  I9f 
RubefBtienls,  i.  'IM 
Hupial  eyptiilide,  i.  190 

C.\CR.4Lpvst».  ii-84 

ij  Sacrum,  frai-mre  of,  i. 
^titlpingitiB,  ii.  !ir,S 
Sapnemia,  i.  im 
" laof  bone,  i.  685 
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melanotic,  i.  4G)j 
Scab,  healini;  under,  i.  355 
gcaldis  i.  470 

Scalp  surgery,  diaesHes  iif.  ii.  17 
Scapula,  fnuitiire  ol',  i,  714 
Snir.  livverlTOi.bipd.  1.  468,  4.=ifl 


■Seitindary  iiifeution  in  svpliilia,  !.  IM 
Seniea,  invulimtsry  dinctiar^  of,  il.  518 
Meniilurinr  mrtilages,  diBlot'aliui),  L  8l6,Ti 
Senile  fragility  of  bones,  1.  670 
8epaH,  i.  aS? 

tolloiring  biirnii,  i.  481 
Septicemia,  i.  122 
Septic  enleriiis,  i.  118 

infection,  i.  85 

fliippa«it»ry  as  n  cauh!  nf  sapnetoia,  i.  1! 
Sequt^trum  formutiou,  i,  DUO 
Seruiri -therapy  in  earner,  i.  443 

in  annke-bile,  i.  248 
Seton,  i.  26<i 
^lioeli.  i.  230 

Shoulder,  Jisarticulniioii   of,   genemi  < 
BiilerationH,  ii.  604 

excision  of.  i.  631 

snrgicsl  treatment  of  cild  dislMfttiutM,  iM 
761  -■ 

Sbntilder-jolnt,  dislocatioa  of,  i.  75. 
8ialo-dn(iiliiiB,  ii.  220 
Sinew,  weeping,  i.  S09 
BinuR,  i.  86 

phlebitis,  ii.  56 

thrombosis,  ii.  65 
Sinuses,  accessory  to  nasal  cavities,  diseascB 

of,  ii.  lOfl 
Skiaeraphy,  ii.  763 
8kin  diseases,  surf;icsl.  L  444 

inoculation  tliroiigh  unliroken  akin.  L  51S 

regeneration  of,  i.  356 

syphilis  of,  i.  lOG 

InbennilojiiB  af,  i.  470 
Skin-grafting,  i.  277 
Skull,  diseaties  of,  non-iDflammatofy,  ii.  20 

surgical  anatomy  o^  ii.  25 
Snake-bite,  i.  247 
Sources  of  infection,  i.  04 
Spermatic  cord,  diaetiaes  of,  ii.  508 
Spermatocele,  ii.  508 
Spermat')rrh<£a,  ii.  618 
Sphacelus,  i.  102 
Spinal  column,  gnnsbot  wounds  of,  i.  343 

ford,  liiniors  of,  ii.  117 
Spine,  cnrvatiire,  lateral,  ii.  620 

injuries  and  snrgical  diHeases  of,  ii.  80 

operations  on.  ii.  112,  113.114 

surgical  diagnoeis  and  examiniUion  o^  i. 
310 
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Splenectomy,  ii.  398 

Spleno|>exitt,  ii.  3U9 

Spondylitis,  ii.  94 

S|K)Uge8,  sterilization  of,  i.  376 

8p()iit:inei>u»  fritctures,  i,  077 

Spomzoa  in  tumors,  i.  389 

iSquint,  ii.  747 

Siaphylorrlmphy,  ii.  314,  336 

Steutonia,  i.  446 

Stenoses' of  intestine,  ii.  367 

Sten.*ora*mia,  i.  113 

Sterility,  ii.  517 

Sterilization,  i.  364 

Sterno- mastoid,  liaematoma  of,  i.  490 

Sternnni,  disl(K>ation  of,  i.  7o4 

fracture  of,  i.  711 
Stitch  al)s<esses,  bacteria  <>f,  i.  64 
Stomach,  list i da*  of,  ii.  347 

openitions  on,  ii.  300 

surgery  (»f,  ii.  344 
Stomatitis,  ii.  316 
Stone  in  bladder,  ii.  488 

in  kidney,  ii.  498 
Strabismus,  ii.  747 
Strength  of  lx>ne,  i.  694 
Stricture  of  urethra,  ii.  472 

of  pylorus,  ii.  349 
Stnimitis,  ii.  2-16 
Stye,  ii.  702 
Styptics,  i.  259 

Subclavian  artery,  ligation  of,  ii.  141 
Subcutaneous  injuries,  i.  319 
Subphrenic  absin^ss,  ii.  274,  346 
Suppuration,  i.  78 
Supracondyloid  fracture  of  humerus,  i. 

of  feuiur,  i.  733 
Suprapubic  cystotomy,  ii.  513 
Sun^ical  «i«e,  how  to  report,  i.  316 

diseases  of  skin,  i.  444 

fevers,  the,  i.  117 

pathology  of  the  blood,  i.  32 

setpielie  of  diseases,  i.  239 
Suture  of  intestine,  ii.  369 
Sutures,  classification  of,  i.  380 

methods  of  application,  i.  269 

sterilization  of,  i.  376 
Symptomatic  charlK)n,  i.  156 
Syndactylism,  i.  487 
Synovial  tuberculosis,  i.  616 
Svnovitis,  i.  593 
Syphilis,  i.  182 

of  l)one,  i.  664 

of  muscles,  i.  496 
Syringomyelia,  ii.  84 

T^MA  ECHINOCXXCrS,  i.  397 
Tailor's  ankle,  i.  513 
Talipes  equinus,  ii.  iy^'i 

eiiuino-varus,  congenital,  ii.  650 
varus,  ii.  667 
calcaneus,  ii.  667 
Teeth,  extraction  of,  i.  278 
surgical  diseases  of,  ii.  32(> 
wiring  of,  in  fractures  nf  jaw,  i.  709 
Telangeiectasis  of  skin,  i.  454 
Tendon-grafting,  ii.  ()68 
Tendon-sheath,  regeneration  of,  i.  356 
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Teudon-sheaths,  i.  487 
Tendons,  i.  487 

injuries  of,  i.  326 

regeneration  of,  i.  356 
Tenotomy,  i.  514 
Teratomata,  i.  402 
Tertiary  syphilis,  i.  201 
Testes,  gunshot  wounds  in,  i.  349 
Testicle,  congenital  malformations  of,  ii.  461 

diseases  of,  ii.  506 

suppuration  of,  i.  224 

tuberculosis  of,  i.  174 
TeUuiella.  i.  145 
Tetanus,  i.  138 
Thecitis,  i.  503 
Thigh,  amputation  of,  ii.  617 

fracture  of,  i.  729 
Thoracentesis,  ii.  282,  284 
Thoracic  duct,  wounds  of,  ii.  255,  270 
ThoracH>plasty,  ii.  288 
Thoract>t4injv,   ii.  286 
Thor:ix,  gunshot  wounds  of,  i.  344 

walls  of,  diseases  of,  ii.  272 
Thrombi,  mctamorph(»sis  of,  i.  35 
Thrombo-arteritis,  i.  126 
Throm bo- phlebitis,  i.  37 
Tiirombosis,  i.  34 
Thunii»,  excision  of,  i.  63») 
Thyroid  btxly,  surgery  of,  ii.  242 

<iuct,  i.  40i 
Thyroids,  accessory,  i.  400 
Thyn>tomy,  ii.  169 
Tibia,  fracture  of,  i.  742 
Tissiies,  regeneration  of,  i.  356 
Toe-nail,  ingrown,  i.  276 
Toes,  amputation  of,  ii.  607 
Tongue,  gumma  of,  i.  207 

rhythmiciil  traction  of,  i.  302 

surgical  diseases  and  injuries  of,  ii.  318 
Tongue-tie,  ii.  319 
Tonsils,  surgery  of,  ii.  188 
Tonsillotomy,  ii.  189 
'n>rticollis,  ii.  252,  626 
Tournitpiets,  i.  258 
Toxalbimiens,  i.  115 
Toxic  antiseptics,  i.  253 
Toxicity  of  urine,  i.  110,  112 
Trachea,  surgery  of,  ii.  159,  179 

wounds  of,  ii.  159 
Tracheal  tugging  in  aneurism,  i.  577 
TrachecK'cles,  ii.  235 
Tracheonia,  ii.  714 
Tracbeot<>uiy,  ii.  165 

Traction  in  reducing  dislocations  of  shoul- 
der, i.  7<)() 
Trauma  as  a  cause  for  tumors,  i.  387 
Traumatic  leyer,  i.  118 

manin,  i.  252 
Transfusion  of  blcM^d,  i.  270 
Trephining,  ii.  74 
Trichina  spiralis,  i.  514 
Trichinosis,  i.  514 
Trigger-linger,  i.  5(>2 
Tri*<mus,  i.  138 

Trophoneurotic  diseases  of  hones,  i.  673 
Trusses  for  herniri,  ii.  420 
Tubercular  arthritis,  i.  t)12 
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Tuberculin,  i.  178 
Tuberculosis,  i.  100 

of  bonejs  i.  170,  171,  658 

bursal,  i.  173 

cold  abscoflses  in,  i.  lt)G 

cutis,  i.  471 

degenerative  cbanges  in,  i.  162 

diagnosis  of,  i.  176 

differential  diagnosis  from  epithelioma,  i. 
441 

follow^  by  mixed  infection,  i.  241 

fungous  granulation  in,  i.  107 

of  gen i to-urinary  ti-act,  ii.  46S 

giant  evils  in,  i.  161 

gummata  in,  i.  167,  ItiS 

kidneys,  ureter,  and  bladder,  i.  174 

lupus,  i.  108 

of  lyiiipb-nodes,  i.  530 

metiuKl  of  healing,  i.  162 

miliary  tulK'nrle  in,  i.  161 

of  mucous  membranes^  i.  168 

of  muKcles,  i.  497 

of  omentum,  ii.  392 

ovarv,  i.  174 

paths  of  infection  in,  i.  175 

of  skin,  i.  168,  470 

of  spine,  ii.  94 

of  tendon-sheath,  i.  173 

of  testicle,  i.  174 
Tubes,  Fallopian,  inflammation  of,  ii.  558 
Tumors,  i.  :i8o,  683 

intraocular,  ii.  734 
Tympanum,  acute  inflammation  of,  ii.  758 
Typhoid,  secondary  infei'tion  in,  i.  242 

ULC'ER  and  ulcerati<m,  i.  89 
varicose,  treatment,  i.  543 
Ulna,  dislocation  of,  i.  763 

fracture  of,  i,  720 
TJnna*s  paste,  i.  451 

Unre«liu*ed  disloi'ations.  pathology  of,  i.  751 
Uranoplasty,  ii.  315,  333 
l^rea  in  auto-intoxi(*ati<)n.  i.  Ill 
Ureter,  tuberculosis  of,  i.  174 
Ureteritis,  due  to  gonorrh(eal   infection,  i. 

220 
Urethra,  congenital  malformations  of,  ii.  457 

diseases  of,  ii.  471 

injuries  of,  ii.  463 
rrethral  fever,  i.  273 

nr  urinary  fever,  ii.  478 
T'rethriiis,  doep  gf>norrh«val.  i.  219 
rrethroineler,  i.  22ti ;  ii.  474 
l'rethn>soope,  i.  220 
T 'ret h rote mic,  i.  227 
Urethrotomy,  i.  <»2i»;  ii.  512 

external,  ii.  512 
l'riu:»ry  nntis*'ptics.  ii.  471' 

fever,  ii.  47 S 

inliltnition,  followinj^  fracture  nf  |K'lvis, 
i.  72S 
rrine.  toxicity  xi'i.  i.  1 12 
I'tertis.  siiru:iTy  n{,  ii.  -"k^*^ 
Uvula,  nialforniations  of,  ii.  l^'O 


VAGINA,  malformations  of,  ii.  522 
Varicocele,  ii.  508 
Varicose  veins,  i.  538 
Varix,  lymph,  i.  521 

aneurismal,  i.  566 
Vasectomy  for  prostatic  enlargement,  ii.  K 
Veins,  i.  536 

excision  of,  i.  541 

injury  of,  i.  323 

surgical  injuries  and  diKMse^  of.  i.  •'•3(> 

varicose,  of  lower  extremity,  i.  lu:>,.W 
Venereal  ulcer,  ii.  519 
Venesection,  i.  260 
Venous  uh^vus,  i.  544 
Vermiform  ap^iendix,  ii.  375 
Verruca,  i.  451 
Vertebral  acute  osteinnveliti-s  ii.  llO 

« 

artery,  aneurism  of,  i.  581 
Vesi (rants,  i.  265 
Vesiculitis,  treatment  of.  i.  224 
Vessels,  injuries  of.  321 

lymphatic,  injuries  of,  i.  .'123 
Viscera,  gunshot  woundh  of,  i.  345 
injury  to,  following  bh)ws  u|m.>u  abdotninai 
wall,  ii.  339 
Volvulus,  ii.  300 

I  Vulva,  inflammation  about,  ii.  52:^ 
I      surgery  of,  ii.  523 
I 

:  WARTS,  i.  423,  451 

I    T  f    Wax,  in  tre:itment  of  Iwne  disva."*.  i 

671 
Webbed  fingers,  i.  4^7 
Weeping  sinew,  i.  509 
Wen,  i.  430 
Whitlow,  i.  506 
W'iring  bone  fragments,  i.  707.  7<>9.  710 

in  compoiHui  fractures,  i.  'M 
Wolflian  body,  cvsts  of,  i.  392,  3«i3 
Wool-sorter's  disease,  i.  151 
Wound  infection  in  joints,  i.  5S** 
Wounds  of  bladder,  i.  348 

gunshot,  i.  327 

of  penis,  i.  348 

treatment  of,  i.  3<)3 
Wrist,  dislocation  of,  i.  764 

excision  of,  i.  634 

fracture  of,  i.  726 
Writer's  cninip.  i.  493 
Wry  neck,  ii.  253,  624 

XIPHOID  CARTILAiiE,  fractnre  of. 
712 
X-ray.s  in  gunshot  wounds,  i.  331 
in  surgery,  ii.  763 

YAWS,  ii.  209 

1    Y-Ii;;an]<Mit,  its  influence  on  di^hxulioi 
and  their  reduction,  i.  7ti9 

y  YGO^IATIU  AHCII.  fracture  of,  i.  70 
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